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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To form the transmission/reception system in which much more 
information at the same frequency band is sent by solving it that the 
impossibility of transmission information quantity cannot be increased when 
a frequency band is limited in the transmitter sending a digital signal. 
CONSTITUTION: A modulator 4 implementing m-value QAM modulation in a 
transmitter 1 assigns n-value data of a 1st data string to a signal point 



group formed by grouping signal points of n-value 1st data string and p- 
value 2nd and 3rd data strings on a space diagram and sends a modified m- 
value QAM modulation signal. A demodulator 25 of a 1st receiver 23 
demodulates the n- value 1st data string, a 2nd receiver 33 demodulates 
the 1st and 2nd data strings, a 3rd receiver 43 demodulates the 1st, 2nd 
and 3rd data strings, and even in the case of the receiver having only n- 
value demodulation capability of n<m demodulates data of the n-value 1st 
data string when the m-value modified multi-value modulation wave is 
received in the transmitter. 
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SK£fcfcfc2PSK©{f^£§{!U x^^MVfiS 

So 

30 [0043] ii9iiii §Mg*©*tes:7D vzmx-m 

Ml 2*>?>©S«?6T>^^2 2T-gfgbfc, C©m-9 
ttA^SC 2 4 £ t) A* bfc^, K2£tt¥i£|s]gg 1 3 1 

7c/2mmi 3 2iz±bmm%ztm?tWim%i&&2its 

n, 1 (Jtffl^aillES 133^12 ttfflttttUB 1 

ti, ^-i- ^ >^«JStBIi]gSl 3 5 fc J;t)^-f A^d >v h 
ffllz&*mM.^XW8t)$ti, m 1 ISS'JB^[h]S& l 3 6h 
* 2 aS'JS^H]S& 1 3 7 (c «t t) 2 o©3tej£ U ^ 
tt^ 1 7*— ^ ?iJS^SP 232Cfc!)S61 5 s — ^ JUttftH 

40 tB^gc2 eti&ttWjSixs. 

[0 0 4 4] -dT-S<s{3^6@2 0©^i7 h;i/EI6ffl 
V>TiffiB^^-5„ ^^^;1/3H1«I5 1CD4PSKCHI1 
*fcaS-^*as 1 Sfi^2 3T-S(t$fL<f^{i, Lfiisl 
M^ J ?'>''rXAs^ : <^^a^^{it : T-(iH2 0©1 5 
1~ 1 5 4©4^©ff^T-*-y--So 

[0 0 4 5] UA»b, SHI»tte3IBS«f©>'>f 
©fi(iffi»^>(ifflM*©ie»ftSlj-S«$nfc**jSlB: 
fl^,&©JHffl©fc-5— ^©SEHtc^-T'So e^^t 
% £ »©«^ i: *JS'JT- *4<ft5fe»i 7 -l/- 
50 **R^I6H&«*.Sfc7 !: -^*a7c 



g 

<fct">o Z<D$effi% 2 ARoi:^e-r2)„ 4PSK©Rgfj!.§ 
<IA^©B#fi^ 1 5 1*50 2 0© | 0-a R1 I ^ 

Aro, i o - b*i i ^ A K o<Dmux-^-rm i mmw, i 
5 5 ca5 i 5 cea->^f a siftstnif , 

WSST^nKaiT-tS. 7*>5^2 2©a££b£ 
SS<Se^©S«H:* 1 $<g*K 2 3 © 4 P S K Sffigff £ 10 

tlffi, ApoCi&^iotici^ts. ;i©j&flft{gs*i 

fit^ATot^^-rSo ICiiCi 5 T>^^-2 2©i£ 

g# r „£i±fc 5>s(t ^iwsix-^ o t i $@m 

(D»16QAM, 6 4QAM&gfI-j-5»&*l»g 

^ 3ttJ$£«£S£-rs:r ffigftfc&S. £©& 
»I2 5 (a) (DXolzmmmiifi (7c/4+ii7t/ 

2 ) <Dtem±<DGLmz 8 •o©fi-§-j^$:iBM biant -rti 

tt\ 4JBflS*SCfcJ:?)lffia6**W^"CS«. X, H2 5 
(b) ©«fc5£n7r/8©^S©M:glBLhfc 1 6>rffl(l 20 

^jSSE«-rn«»ai*B^igBs 1 3 1 1 1 6Mfg^s 

©*2S»B£>55S$Sffi - i: f- J; !9 e^3M«ii b 
K&4 PSKS1 6 Q AM£SS4I^®gt&tt&$££R 
:©*BA,/ (A. + A.) = t an (tt/ 

8 ) fc& S <fc a £&@«ft 1 <DB^j&&&M Lmm-ttikz 

So 0 2©j£d«»©<!-^ffig^/£M[S&6 7©<fc 

3 tiM-g-.^&aii (mi 8) ©q p s Km^om^&ft. 
1 &mm 2 3 comm&tiLmmmffi 1 3 8 &is**&o>mm 30 

[0046] ^{cjuri^i icHt>Ei9©-<^ hivrnzm 
v^xzz.x-mmm 1 © 1 6 p sKc^gft^&gftHjit-s 

i:E9©«td(c{1^8 3©tMp^ h;u^[qj©tS*iA 

^ii8 (D^i/f jummm 5 1 © 4 p s Km^mmm 

t)A ro i. t>*£ < t?>. "TSi:, i9ffil l*RS©<l*f 
,68 3, 8 4, 8 5, 8 6 ©e^ttjSWR-e^* 1 4 P 
SKS©qJfigffl«8 7 CAS. -fti£>©{i ^£S6 1 g« 40 
*&2 3 -eSfiL C©4^>©{f-§-j&tt0 2 0©§ 

e^b;na©»i#aiiH*t:A*. t^t, »ise 

88 2 3ttEI9©{§^±l8 3, 8 4, 8 5, 8 6©0-fft 
£§{fbT&l2!2 Offlfg^l 5 1 fc^JKU (11) 

^ttH8tSl/&J;5t, i£«£g 1 CD* l #*Hg^j&» 

9 1© ( 1 1) , o£ *)%l*r—#n<D (11)7?* 
5. »2*PS, $3ft|& *4«IE©«^4,H«fc:i,T 
ilr-^?ijlitl$tl5. ^lf||«2 3ti 

1 6QAM& b< tt3 2 QAMfc b < tt6 4 QAM0I 50 
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c (om^tm 2 ^-^ yu^wB 3 ^-^ ?y©<B^tt±Tje 

1 4 ©^*HB^^» 9 1 IZ n&tzi&mi?— 
$ 5>j©e^©«s t: i±«s $ a. & i ■> . b a> b»&3!$© 

If ££tt*#&#* S©T-&T-i!i^S «fc O ttPffi1fii&m 

1? $> -2> o 

[0 0 4 7] fcU «S©*l*»©tti;&fc:i8Jfc6*&V*& 
6H9©ia &££3fc©{s^\6^E§gt#5t©-«£© 1 6 ~ 
6 4QAMfilTl5. L, i!3xE© «fc 5 £*fe±e 

b^titctiA-rso «£oT*i*©ff>iii^©ai^pg 
#?■ h xmnmomti ©&!#*> & aem * ti#j#i $ *xt v * 

c©tt»B:D^-y h(Dtt%±tf=i?, 
±»>£<fc?>fe^iK?> ssetb^ttaigflfs© 

t§-&2 0W, JfcESasMT'fc 1 0 0W~2 0 0 WffJgT-fe 
So tot, E19©ot-5^fM^^Eg^S© 1 6QA 
MT-4PSK£l£S£b t fc?i:bfcjt§i§rl 6QAM©fil 

tt 2 a i = A 2 f s e> 3 Ato^s ttz^mtiT' mm-t 

Zii 9^St^So MjAffi&-fot-B-57c«){c 4P SK 
© 9 ^©tAis^gf fe 5 . fro 4 P S K ©^ 1 §fg*ft 

fHffl^ixt ^S^MT-ttctie»t©J±J^^f#S ^ fcttH 
bV^ 0 ^J^.tt4 0W©->^^AT*tt3 6 OW&mfb *) 

m^izmmx- g& < % s. 

[0 0 4 8] CldT*, #^.T^Sh®li)^'^:T©§{f«i 
* s [5)b^&$©7'>^^-©*^r, 
Wf^^^S^*SotOo b*>b;*:&£©J|&3 

[0 0 4 9] cn^^frflOtxE^Sfc 4 P SKtt/jN^© 
T>?^-^«V^fcffi#T*fi3^ h©§{g^^^AT-^if 
ZO:g:mm®.*m j PT<, *C l 6QAMIWS7>Tt 

At'SficFtfiStl'&'ofcHD T V^©iSft*Dffifil1t 

- tf^ ftff v^^©se#t?«fc*iB^-i-ixtt s/^t' a 

£ltT-4PSKtl 6 Q AM, 64DMA^ 
[0 0 5 0] ^JxttHl 0©<t-5«CA 1 = A2 

^K:«^jSliaiH*i:6Cfct:«t»), ±asfgm**Tws 

-hAST'^So C©»^r4PSK^^g-rsfeK)©tSti 
A( 4 )tt^^ h;i/9 5T**^T*§, 2 A^C^ffii;^ 
So :£te©J6i|iA( 1 6 )tt^<^ h;i/9 6 X^MX% (A 
i + A a ) 2 + (Bi + B 3 ) 2 ©¥^Mi:^So 
[0 0 5 1] 

I A(4) | 2 = A 1 2 +B 1 2 = Ato 2 +Ato 2 =2A to 2 
I A(l 6) | 2 = (Ai + A 2 ) z + (Bj + B 2 ) 2 =4A 
to 2 +4Ato 2 =2 8 Ato 2 
I A( 1 6) 1/ I A(4) I =2 
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4PSKSa«-r«»&02fgf©filBx 4{g© 

-jRW&SWWCttSeB 1 6fgQ AMoaittTJjfS:^ 

#A a i:A 2 ©2-=>©rsSfI£^tf>l8s£1-Sc: tic J; DSS2 

saw 3 3 T-giiT- & s o Eio ©»& N » 1 &mm^ 

M9 1 ©^©«^,'&fflg$ISggt«:A 1 T-;J& »K 4 P S 
K©©^|fflffilK2 AifcJt^SfcAa/^ A,**. Ai 
= A a i») l/2fflft^jSl|fflI§|H£ft!K 
-h*»J:$t1-5fc2«©fg«©S{H8«, j-*;i/^F 
-Tftt4te©^BS#jfcBi:;GeS. 4{g©g{t!S;K£ 10 
f#££J±, lf§2§{l£&3 3©T>t^3 2ffl#gr 2 J 
» 196*2 3 ©7^7" 2 2©^g^gr,S;:it^T 
2fe-?t£t>-hr 2 = 2 r^ztnaiK 09*.ttSeigfil 
#12 307>f^-«13 0cm&£>tg2§{lfcS3 3©T 
y^^-KS^e OcmCC-rnH^T-&?>. £©Ci:{;:<fc 
•3^2^— *8)©«Ht:.fciK CMHDTVCSM 
5-lcfiJ f) StftffH D T V m<D%T titu*)-— hf 

£5^#ttT>5 l :hfc9<S**©«*fcft^fc^-!*-- 

£X£gtt6Cfc#T-£3o 6£oT?S2g{tgS3 3i±^ 20 
0^37 hT-4><tVN«, CCTn 4PSKOt-KSe 
fflfeto(cef£S{lS^As^^-3TV%?,fcto, ilOfflA 

ifcA a ©jt*fc±5 4PSK©3ase**fc»-r**j&i 

6APSKOSItMn 1 sJ:I2fi«3 3C7>T 

[0 0 5 2] '©gjSfb^t1-5fc»W-#bT^?,i:^ 4 
PSK©Hi0SftHSi^*-tt( (Ai+ A 2 ) / 
A^^C^n.etfitSJ:, fffJ16fiQAMf 

§{t -f h ^cDm^&mmte a 2 , 4 p s ktjsm-t 

St*©e^ji!illBElBH:2 Ai, e^j5llHlffi*©Jfca*B: 30 

A 2 /2A, T-&3*>£>9{gT>7^©^g£r 2 £:1-3 
fcHl l©<fc5&gS<£t&So tttftl 0 lliifx^^ 
^F-fg^n 16 i:m2S;{t^2 3©T>^^-2 2©*lr 
2 ©^^^-To 
[0 0 5 3] j5 1 0 2 tt«ffi*fS^j£©»^© 1 6 Q A 
MISStS«^t\ HU^©i:*D9f&©aiejt^;u^ 
b^ffllftT-fct&v^ HI liPe>n ls ^5fgjy. 
±ti J f>bT&S§2§M£8 2 3©T>^7-^gr 2 (;i:£t5 

[0 0 5 4] *M©»-^ iSMfcttfifcgSJvC* t) ^ 40 

&W.£l,^zt&Wt>frlztj:Z 0 l©i«Sil 1 ©fit 

«i 0 3©ssfst. mtt£©*«rt&e>0s*.ttj£ 

1 0 4tt36mi*^^f-4<gTSB2S<S«2 3©T>^ 
^*gr 2 {i2fglC5&:2>„ j£ 1 0 5 &mm^*)l> 

*-#2<gTr 2 l4#?j5flgC£a. ISflHbRj 

[0 0 5 5] n le * s 5 <fc rM^t^ fc.£A a i:A z T-*S 
•fit 

n 16 =((A 1 + A 2 )/A 1 ) 2 ^ 5 50 
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A 2 ^ 1 . 2 3A, 

hi o*»e»^we^js»iHi©ffi«*2A(4), e*jsr& 

* 2 A(16)tTh5£:, A(4)tA(16)-A(4)fcfcA a <hA 2 

^t3T{A(16)} 2 ^5{A(14)} 2 i:-rn(£«fcO 
&C*Jg©6 4APSKaM£fflVVfc0a&5*-r. ^3S 
fl«4 3lt 6 4{iQAM«H#-r-£l>„ 
[0 0 5 6] m l 2 ©^ h A-HttEl l o ©^ h 
©«*Je*jS»&4«[*6 1 6<ltCtiiD$-B-fe«^T$> 
So HI 2©^l^fy{g^gf9 lCDcf 1 7 

0 bT 4 x 4 = 1 effiOlS^^flfHIPHCffiM 
£*LT^S; C©«£\ 4P SKt©Wffl'l4£&;fc^^•3 
fe to^fsJS H3© A ! ^ A TO C mfe b * ItflHS: £ & ^ . 
Jt35i«4 3©7>Tt©*g*r3i:LT, ^f. 
W*©^n 6 4 h««Lfe«-&©r 3 ©{jt§, pftgt: b 

r 3 2 ={6 2 /(n- 1 )} ri 2 

fc&*K HI 3 6 4{ttQAM©±£Sr 3 -tB;frfgt£n© 

[0 0 5 7] &£U HI 2©i^^iagT-H:^2S:fl 
#3 3t§IIlf;S^4PSK©2b i t [sfriMMX-g 
•&^<DT-mi, SI2, ^3©3o©p3£S^JgKjy:^-a-5 
fcfcfc* £23@«ft3 3££j|£6 44ttQAM£H»*>&£ 

Jfcl 6fKQAM£«siTS»ig£&fc-e.2>;:i:#Mi;b 

V>„ 

[0 0 5 8] HI 4©J;3fc3»Ji©te9jSt©*\n>— t: 
>* , fcff'5£fcfc.fc!? 3^©§{i«©I5£te#J5jc,j5:-r 
So SBlftlR«W-e»9i-rai:x US l #§>J£-*Hs^.'£P 
9 lttSl 7=— *?ij© 2 b i t © (1 1 ) £§!l t) &Tfe 

[0 0 5 9] ft 1 BJ#»H3-Sj£# 1 8 1 fcttjg 2 

^-^?u©2b it© (i i) *«i»)*ts. m2m$- 

SHt^&SM 8 2£fcfc (0 1) ft3iy^so«^p 

1 8 3i:tt (0 0) &£4BI4HMS9j&&l 84M 
(10) £S!l&<&TS„ C©^i:iiH7i:^ffiT-$)-2.. 
[0 0 6 0] HI 5©^ l^pg©^^ b;i/HSffl^Tft 

3 t 1 -^ jy ©«-5j»ib« £P b < ujb^-t s ^ £ tfa* 

,152 0 1, 205, 209, 2 1 3 £ ( 1 1 ) , e-9jSl 
202, 206,210, 214$: (01). 2 

03, 207, 211, 2155: (00), jg^j& 2 0 

4, 208, 212, 2 1 6^ (10) tttH^ ^3 
7^— *?(J© 2 b i t ©t^— ^ 1 5r-* , ^ 2 t^— * 
iiJAibT, 3Pg/f©2b i tr- * bTej&T- 

[0 0 6 1] 6bitfflr- ^^S^ItT*^ <*^W 
©1#&fc bT 3o©u^;u©t£fi£©SfcS§{i*rc-x 2 
bit, 4b it, 6 b i t ©g&Sfe&S©^— 

[0 0 6 2] ^Cf, 3|Ig«l£iiB#©j^3£l4S*jfe-&S 
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[0 0 6 3] Ell 5C*6,tac, $?\ mi^-^n 
©5*— **JS l&mmZ 3 -£3 A, 

[0 0 6 4] ftCI2f-^JiJ©<|f,^ «*.ttEI 1 0 
©ft 9 1 hi 1 5 ©S'J^fUff ^*#© 18 2, 18 
3,184 ©{f i: ES'JT- £ S <fc -5 fc«^j&IHIffil*& 

[0 0 6 5] Ell 5Ttt2/3 A 2 £W-KLfc»£-£jj* 

-To z:<D®>'&n\mfmm j %timi 8 1 ©^as©*!-^ 10 

2 0 1, 2 0 2©e^UBHEHttA a /6 fc&S. !B3 

•ft?.. d©±§-&, 7>rt3 2ffl#Mr 3 i:bT, 
'iS&SUfs^M/^— £4 P S K^(t^^.;i/^— ©n 6<1 
flrtffcSfc^Wrsfc, r 3 2 =( 1 2 n)V(n- 1 )£: 

Cl©^7(iEll 6©ffli&£2 2 lfitS. #l;lfcE,<&2 

2 2, 2 2 3©t§-S-4 P SKjKs^*;^— ©6{g©£ 

tz 9jg©S<sx^.;i/¥-!5:e, 6ig©7>^-^-T-^ 1, SI 20 
2, ^3©^— *PJ*HOreS*£ i©*§ 

iB2^— **J©fg^j£llHHei*#2/3 A 2 fcJi5-3< 
fc»r 2 2 = (3rO V (n- 1) fcfe{)ffi«2 2 3© 
i^t^2fft3 3©T>t^3 2 < 

[0 0 6 6] c ©#&«;, SP#,£©<k-5 fc«ffl©iSMj: 

rmi smm 23^2 §m«s 3 3 ©§e^-* 

[0 0 6 7] SMttJBft|ftWr4fc«>t: N *rS6 2 5« 
*3 3*6^4. S>ji£©IR 1 SMSt 2 3«**ir 
a ©/h$'V^T>7 1 ^-T-7 :: ^^;b3l|{f^5 1©4P SK^ 

mm^Rvmrnw 1 ©^ 1 ^—^m^mmx s * ± -5 c 

»^UTfcS©fc:*fU SS2g©«|3 3T?tt^«l© 
111 1 0 jj* Lfc 1 6 «©©^t?S •) » 2 7 s -* *)© 1 
6QAM©2Ky h©e^*55^fc«BBT*4. 1 7 s 

-^9'Ji:^rb*T 4 b i t(Dm^*mmT'%2>o i©*§ 40 
-&A1, A2©tfc*#a&flW|K:,fc C©^-^ 
12 1 ©«HfgOT95 2 3 1 T-IS^Ls teSSIUS&tceBfift^ 
314. ififc i t> A M«II|#njfi£ 
[0 0 6 8] 12 l©i2§I«3 3©rDy^E|i: % 
H 1 9 ©IB 1 §e«i2 3©^D y ^EKiiSf^lsJCJifirc- 
feS, S-f7'>^i-3 2A S 7'>^±2 2J;t) 

5 ©rtftB£{Kan&!iffiigB 2 3 1 t, mi 2 

3 2fc^2^— *?UI?£SB2 3 3£*>-o 0 SglM53ffl£ 50 
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0B1 3 6tt«Jgl 6 QAM£«H-r*&«>AM«Wtt 

mm 1 6 Q AMfl^g-CDfctf), 0 2 2CD{f-^^ 

T H ieS«ipft bfe^ 1/ ^>*-;i/ Ktti: t S 02 2 

TH 16 = (Aa + Aa/2) / (A: + A 2 ) 

[0 0 6 9] CCD A 1 , A 2 feb< ttTHaeXlf, ^ftt 
£»©«m©«BBtt»tt. i£fSti 1 «t t) , * 1 flj 

[0 0 7 0] 02 6 %m^Xi/7 h7*r£& — Ai/A 2 

z>tmm&$tfrz> 0 &mmmxm7£i,tzA,/A z &mm 
nmx~m&LfrA*/ A 2 <Dmfrzmn&iz'i£^^^-iz 

0 2 6<D»2?— *^JB£»2 3 3*&©«8B 
M^6«S*JWIeIK2 3 1 lc y — ;b bvt ^ ^ btx7 

t5Ci:t:iD»3Si*43tt^7 h7r^^-^A 

i/A a saiBu«c<Tt»»tr&»iae* $ iBi#cc3ScSo * 
fcsife«j±A 1 /A 2 siS5/i>stf5&< 3& ^-e^sfi^ti 

C^*>T-#3o %aRfflfll[eieS2 3 3 1 a 

[0 0 7 1] C©«SBflf**s^Bli©»^, ^2^-^^iJ 
0D«^iiaiih>k^o BIT^ (02 4) CD^D-^-^ — 

[0 0 7 2] M^ti#^ff ^tl^V^^T-^^^^^3 

1 3©4PSK©tftlSS^7 i ^^3 0 lCD^l^-^ 
^©IliiT*#l)o ^-T-. ^r^r3 0 2t^lr- 
^?US^«2 3 2T»fens«B***aW»J«lffl2 3 

1 ^SI4o «HM»aJ2 3 1 tt^r^73 0 3W4 
Xl±2&e>;*5 i y:73 1 3CD4PSK*,b<(i2PSK 
<Z>aiH&ff-5o NO%^f^r3 0 4Tm^8Xiil 

6^?>Xt^73 0 5^Nfpj-5o NO©l^r^73 

1 O^fa^o ^f^73 0 5T*iiTH8 hTH 1 6 CDjg 
W&ifOo Xry73 0 6 T«SB«l»g5 2 3 liiAMft 
^©igfiiTH 1 6**l«giJH^iIBl 3 6 hfg2!^ij 
S4iKl 3 7i:i^ 7r^/3 0 7, 3 1 5T» 

1 6 QAM(Z>mii^^25 :r -^^J(Z)S^^^^ni)o ^ 
tv^Z 0 8T-X7- I/— htffiy^ft, 
tt^r^73 1 3iCMt>^ 4PSK«HfefT«cao 

[0 0 7 3] SfeCODJ®^ 0 2 2CDff^8 5.8 3 
(icos t +ri7T/2) ©^*±tfe^*s x 

8 4. 8 6(i^6D^JS±^^^ 0 S£oT02 1©*2t 
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-*?*jg£gB2 3 3 «t bmmm&m&i 3 1^2^ 

& 4 o 

[0 0 7 4] »2^-*^^«^tB£»&£fflSbT 

asm* 1 aas 1 juc «t 0 &«jas«* >r 5 > 4*71-9- 

«W-e£tt<T*K fSl^-^J<Z)^T*&{i^;&8 3. 
8 5#t>*»So «S6«W£H»1 3 1 tKKSI 

[ 0 0 7 5] J: t) N H2 3fcgVrJ:5«fc& 

ff£6 4 QAM©<S^tfaie>jlT g|2 4CD^D 

— ^-V — hfcM&i:;*^^ 73 0 4T*m^ 1 6T*&^£> 
WW2;fl.X5^73 1 0T-m*s6 4 617*^1^^$ 

ti, xrvrz 1 1 -emvmm ^^^x-tz^m^ x 

ryrSUM^o CCT'(ifi6 4 QAM^GDfi 

tjSIBSiTH64ft*»5fc 

TH 64 = (Ai + A 2 /2) / (A1 + A2) 

[0 0 7 61 ^1 IiJ^fOlf 1 8 1 6D*t*5«^- 

&m<D$m*A*£-fZ>£, * 1 9J£* Off 1 8 1 
i:*2Bl^ffl«^jiR»l 8 2©ffi«tt (A 2 -2A 3 ) , 

5 (A 2 -2A 3 ) / (A1 + A2) £:&£o r 
ft* de*fc St, de** J »2 5©«3 3©#aute 

^73 13T-«tU de^tfWSIBH^fcntf^T 1 ^ 
73 1 3©4PSK^-FCA5o #Mii:feSS§ 
tt^^-^y 73 0 S^fpjlx ^r^73 0 7©l 6QAM 
(Omm^roo ^ff^3 0 8T-^7 — — 

-X^73 1 3G>4P SK*r— F£A5o 

[0077] z<Dm&, mmmiibm2 5 (a) t^-r 

ctd*ff^cD^8QAMff^$:^f^n^, 3:TCD 
fl^cos (2?rf + n • tt/4) CD£JK±t£&S 
4jfifg|ggSK:ct0x £T©«»«#IWlMfitfBfc:tt 
il $ ft £> & »«36«[©S^ #fg# £ 4 i: v ^ -5 
£ft£ 0 C<m§£\ SBj&£bTl^^4PSKg:{f£|T- 
fe^l^— *m<D2b i ttt««7?S. 3§2g{f$&3 3 
T*(iS2r-^^iJ(Z)lb 125 (a) i:g]2 5 (b) 
©«^E«HttSiffi«*ra (r, 0) t^7H,fcfi 

*fcc-cDM&ie^jffiffl^c-cDMi:D?^ mmm 

*ajffiffi» C - C C - C D M fcDf ■&„ 

[0 0 7 8] £*TB2 5 (a) CD 8 P S - A P S KCDff 

■^jsaaaiattx qp sK<D4^<Dm^&(o&*izMmm 

iiADUfe*>CDT-fe4o C ? IT, 1212 5 (a) (C^1"ct 
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©APSK^it^o Cftttffi^±Ki;*3V^fii (P 
ole) hS-frfefs^AftiiJnb&AP SKT» 

4 d tip Shifted Pole-APSKBtg LT SP-APSKt 
Pf^ 0 01 3 9£^-f £5 h??** 

-S^m^ZZtlZX 5 QP SKtiiJnSixfefi^ 
8 5©Ig^it^^o 8PS-APSK©jgfjStt 
«*©QPSK©«ffi« (ro, 0o) Ogtjft8 3ft* 
Sr*rafcSxro«{t^>^ ( (S 

i+l) r 0> So) %&1)ULtz$)(DT-$>Z>o 
10 PSKi:|5]b2bi t©it7^-^>^;i/l tibit© 
it75 L ^>*;i/2*siiJD&nSo 

[0079] $Lfz, mi 4 OOn^^b — ->3 >HHc 
^1"<t-5t: % ffiffi (r 0> 0 O ) , (ro+Siro. So) 
CD8o©fl^^^gr^[R]{cS 2rof£ity7h^t 

0o) £ (ro+S 1 ro+S 2 r 0 , do) <D 1 b i t (DM 
^tfiiin^JxSo ;ift«2:ffi»tcDlBM#&&£#> l b 
i t (D^y^^>^j\yi^m^ti^o 1 6 P S- A 

PSKi:^, 2bit©f7ft>^;i/Ulbit 
20 <£>1t 75=- 2 £ 1 bi t ©^7^^ >*;i/3 Srt> 
0 0 16-PS-APSKi0=l/4 (2n+l) 7T 
iKfs^StffcS&ftiai 9Ti0^tIf0QPSK 
§ft^T-ffi^«#l?£T- & 4 feto* 2 * 7-^ + 
«IST*g&V^2b i t cD^ltf75 L -V>^;i/«±«IST 
IS* c©J:-5traiffi«*fSlK:^7 ht5 C-CDMJ 
3;{±P SKi:< tC^SCD«MSf^^i5^T±gtT*fe^ Q 

p s Kse«tafttts«-fe&tfe>eisfli«*feffiaT 

ft©*Ma3l©«8S#*^-5 - < % 2 ffiftco A P S 

[0 0 8 0] El 2 5 (b) <ZXS^(Z)e^H:affi«8c* 
(t£^Jg=7r/8 C0±^$)£ o 3ixi± 1 6 P SKCDff-^ 
^CD#ft(S4'ir©oi 51+1 e^rOfl^CD^^S^Kg 
3>5ro^ t) 1 2^^CDll^t:BB^bTV^So PS^^^C 
tlz£*), m<^fc»&. i©3^T(Oe^S— ocd<b 
^i:** b^T* 4flg©Q P S K©if^t»fttC 

h^x-^^o zo^rmm^&tmmizvT, qpsk 

40 [0 0 8 1 ] Cti6©<S^tt0 = 7r/4, 0=^/4 
+ 7T/8. 0=7r/ / 4-7r/8OftjK±«cE«$n*. 

©ftflE*rRHc±7r/8*>7 h$^tzm^&*mni,tzb 

0P SK©0 = 7r/4±<Z>loCD(i-^iafc*3&#S o c 

PSKCD§ff^2 3tct t) 4^£Z)^JS±CT){f^hii# 
SUT*&Sfc»«SBT-t 2 b i t co^-^ £ S B££;M& 0 
[0 0 8 2] ftS*>7 bC-CDMO*^ MmWTc/ 
50 n±Hfe5»^ al26«[S^Isl^Stt^ ftb©HJEWi:|5l« 
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[0083] HI 4 lC^notQPSKXtt 

8-SP-APSK ©fi^jSIB<Dffitt« K^tt-B^KS 

^-^^^^ QPSK©i^ (r 0 , So + Paflo) i: 
(r 0 , <9o-Pa<9 0 ) ©2o(Dfg^^^SiJ^tl{l^ 10 
©StASfBfci&So ^5LTlbitOf7f+>*;i/- 
3#iMQ£ti£o Cti^P = P 1 c7)8-SP-PSK^ 
Df-Ss 0 IH 1 4 2£SV*-cfc-5fcd©8-SP-PSK©M 
^ £ *g r^fpj^S.ro^it^^h^^ tzM^jSL £ tin 
^fe^CD^r 1 6-SP-APSK (P, SiM) fcDf 

tt«#|ilbfft5 8PS-PSKl:ctt)1f7?-t> 
2*s|f^T-SSo ^Tv 5 (b) IZ 

4 10i5fcPSKt:affl7?g5feft N Bft©*S 
jftj££fcfflV^£fc#T*§&o L*>U !§2tfrftCDAP 20 

5 K©«a»3lt/BV%&»^ N El 1 4 2 fcSri" Xo izm 

mm& c - c d Mfct^;i/— ^cD(3-^jScopjpHs±a— 

iS2EJffi«ffi&CD C - CDMiiP S K ^S^l&^cfc < & 
[0 0 8 4] 0 2 5 (b) ©*3CttiBS£ffiffl«kffiffi« 

»16-SRQAMT**»7?S5. QPSK, 16P 
SK, 1 6 - SRQAM©3o©M©S|ffifil^4:ilSEffi 

kc-cd mm^sum* sua u&tf feteSBT s & t 

It3bitH4T^I)o 
[0 0 8 5] »K:*3SStl4 3^o^Ttf^3 0 El 2 
6tt»3S{s«»4 3©^o^^iaT% EI2 1<9?g2§{l 

«3 3fca{sigii«jai:&s 0 Mo&im3zr-*?m 

£35 2 3 4 ^ii*D^tlTV^d^^l^U||^[H]^^8ffi 
©»SME;fc#&&£i:lCfcSo T>5F^4 2<£>*gr 3 40 

KW§-*§\ «IAtt 3 2fitQAM J p6 4ffiQAM4>aS8T 
§3o 6 4«QAMS«mfc^ SIR 

»JS£1I»1 3 6tttte^«fc2tu 8«©l^;i,&# 

5. t> 1 ott 0(Dfcth 1 ocDg>pgsi(i 3ocz)S8fB 

[0 0 8 6] El 2 7CD<B^-<-^^-f T^^At^-r 
J:?^ fg lftET*tt3o©BBfl|As^ffi-r^ 0 
[0 0 8 7] El 2 7t^-TJ:'5tc3o(DlEa'fb$jifcBB 50 
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«U THle4kTH2e4i:TH3 a 4tf#St5. 
[ 0 0 8 8] 

TH U= (A» + A 3 /2) / (Ai + Aa) 

TH 2 6 4= (Aa+Aa/2) / (A1 + A2) 

TH 3 64 = (Aa + A 2 -A 3 /2) / (A a + A 2 ) 

[ 0 0 8 9] zanwitfccfciK (ftffl«i«u&ae<g^s- 

AMUBm^kKi!), EI2 lTlBaLfeilr-^ 
M i: » 2 7 s - ^ J(| t R« t l T * 3 7 s — * 5U ©y - * # 
miS^ti^o E12 3cDJ:o^^3^-^^iJ^j^{^i 
SO^iyft-^P 1 8 1 ©*<2 4o<Z)ff^ 2 0 1, 2 0 
2, 2 0 3, 2 0 4©#S'JtC«fc?k 4fio^D2bit 
ttiZo C5LT6bitoSD«i6 4ttQAMoa 

[0 0 9 0] C®ff$<Z>«nfB|fiIgB 23114*1 ^-^JU 
H£35 2 3 2©»l7 s -^5iJK:#inst6SHlt*t:J: 
m, Ai, A 2 , As^fiStftoi^SCD-eJE-coBBttTH 
1 64 h T H 2 6 «t T H 3 64 £ftJ¥ Itl 1 MMB^EIgS 

1 3 6b.m2wam&®t8i 3 7^255. ^6 4qa 
M«»feflt^K:ff3cit*5-eg ao zcom^mmmiz 

£>6 4QAM&tlT^^J:atti)Zhtt^^ 0 
El 2 8tt*J&6 4QAM©«WMW«2 3 1cd:7D-^ 
>~F^to (El 2 4) <D1 6IQAM07D- 
— hfciid^^SlttWr-So H28©Xt«>7304 
«t5Xf^73 2 0C^!)m=3 2 46^x^73 2 2 
CD 3 2tfQAM*«Ht5o N0& fc;*^ y :/ 3 2 1 Tm 
= 6 4*>*|5«U ^t^73 2 3TA 3 ^IOT^ 
£>H£T^&^fe#\ ^ts/73 0 5 fclfSlVv E|2 4£: 
|H)b:7D— ft-Fi:^^ ^16QAMO^^ff 
ZCT*XT773 2 3iCl^^ AatfBSSfiifeJL 
±&£>X5^:7*3 2 4 7?H«CDIH»ftffV^ N Z7-y7 3 

v73 2 4 Q AMCDB££frV\ ^^7^3 

2 7T-S1, «2, ^35^— *©||£&fTl\ y 7 

3 2 8T-^^"l/-h^§(ttl^^^r3 0 5fcFR| 
V^ 1 6QAMIIS: LT'J^imi£6 4 Q AM^H&li 

[0 0 9 1 ] ccT-, «WC«s«:aK3l«B^*SCt:^ 

V>Til!i^-5„ 6QAM-¥>, 

M©^ 1 5 s -* JIJ* 4 P SK§H|fBS^t5i:I5 

t«r»©-o*sfcs 0 i<o»^ 3im©4PSKg{I^ 

■c * & v ^ c n § ESih -r a fc a mnm h i: §{i^<pii t- v ^ 

[0 0 9 2] **WfcJ:4*ai:UT2a!)©^rSC3& J ft 
So »l©^SCtt-^aiiJ»oSlffl^fl«jfc: (2n-l) 

!in7r/8©^S±{ZB§BS, ^:T©«^^i2S USUI 
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[ 0 0 9 3 ] m-OJj&bks i38tibfei^4o 

©^jg, 7T/4, 3 7T/4, 5 7T/4, 7 7c/4(D^m 

b§, H3 scommm^ro^-i a^*— Mn©cp©*-r a 

A^n-; h 4 5 2, 4 5 3, 4 5 4, 4 5 5 

miwtho •eni.^ffl^^ a;*d ^ hT-iiffit©©- 5 ?-^ 
£i£±ia©£ifiij£H4 1 tc^-r^-*©^*^ ^ >y 

titfB35 4 9 9^12SbT^3-r5o 

[0 0 9 4] ;©l^M«f©W§Si4UfO 
■Ztfe,lzWls<WtW-tz>tmmt>-<2±XVy h4 5 2, 
4 5 3, 4 5 4, 4 5 5£^tr*-< A^Py hWt4 5 1 
i±lo©J|M£[^-*?iJ4 9 1, Dn^MtS. 

[0 0 9 5] d©{f ^{CfcfclBjJW*^ ^ >^tiff6©£iliJ£ 
S-3$^B*J{C|BJ^-r A^D >y b#Effi;S:h,TlN6© 

[0 0 9 6] — ^t 1 — *#J4 9 2©7lx-A©$fcggg|5# 

ic(±, st-^-riB]^^4 9 3 as* r* rnttjBWRT^r 

«t D ±l3©*i£»tf?£JB©«iaittf*#£ <%5©T'4P 

[0 0 9 7] C©IU^^4 9 3{i, SI, S 2, S3 
-f^-TlaI^gP4 9 6, 4 9 7, 4 9 8, Cffl 
9*Ctt, I^J8©fe»©^--^7-K^iiuj£©«iltf 

$8SJ4 9 9 ^©cf^ti, ffiffllBl^^^ AXO'j 

\<Dwmm ^<D>mm.^>wMMm © Hm« ©ttf&# a o t 

[0 0 9 8] tfrfflP!»§*"f AJ*n s> h©«tt©e^i&tt 

#^©ffi*s ua»*» fc«ev>fe«&iim*tt 4 p sKsea-e 

*.W4t*$ £fe«>, tibfgftJQSEBtiHR I T©rtSFttflfc 
*CS4TSS£», £©««L^^tt*S«£«f*C 

[0 0 9 9] B4 1©|b1M^^4 9 3©&CttHtiMIffi 
501tf*5, «JB^«QAM«^saH-r4i:SC: ( & 

^©tffgtt^ffiQAMCmiit-aS^WT-, E14 1©|5j 
W^5 0 2©J:5KRI«Hffi«©*t(BIBm«5 0 24 
Aft4fc«W««©A*#«k»)ttllfc:fe4. 

[0100] 04 2{±TDMA^SCt«J: 5/^— ^ h:R© 

e*sa§5»^©e^eitia-e**. 04 1 *:©»^tt 

*?!|4 9 2, DnfcfteCDT-^JiJhCFIt**-^ 
A 5 2 1 #g$tte>ft, £©JBIH|tp, 3${t«-5tti3*$ 
*l&U 0 ££:r-*-*?'J4 9 2©&a8g|$tc(±|B)l8£i:£fc 
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K>©[5]$a55 2 2#6$lt?>ftTV^„ .r ©^FtS^ttrnJig 

© (2n-i) 7r/4©(ftffl©e^iiaL<)»anB$n* 

^ 0 T 4 P S K ©tlSt t tfS^T- 1 5 . 
C 5 T D M ASST- * llllWatf«3S«|f^A«nIII t 

[0 10 1] *tHl 9©SS lg{f$£2 3 ©*£*#£ 
#5£Cr^T0 4 3 ^04 4£ffl^TPU<j£^So Bl 

4 3 iz^xxti Ltz&mmmtx±im$& 2 4 tcA 
mmm&.®&5 4 1 x-mm^m^titzmmm^cD 1 
10 m#®»5 4 2£i£6nmA£n, sbit 5 — *flj4*s£ 

tttH*-f S >^»J»ISB5 4 3T-HI4 1 ©<4*B 
PWB»ffi««*SP4 9 9#J?£S*U £©*f ^>^T- 
(2n-l) 7r/4©ffimi^l8a5ffl{S-i§#AoT< 5* 
fr*>t>, 04 4©«k5&H*i$&{£ffl[3«fi!«Mf-^5 6 
1 ^Sf-nSo *ttaifS[elSS5 4 5 izm^tis 4 

auesnT«sitts*«!i»iaB5 4t:3ase>ns. 044 

©{1^5 6 2©«fc-5(cK©{iitatf?85 6 3(Dm^t^tl 
Wfl>©fg-^fc^ir. ^ — h 5 6 4©cp©$4 

acfxtiot: (2 n- 1) k/ AcDtiLmoim^&frh 

20 !6:Sffiffl^'fA^lH» h4 5 2#|Jfl*fl<Jfc^£;h. 
&. -ft£{4*B|B]J8$lJMrs§5 6 4 fcfflUT«a&*B£ 
ftfflUIIB 5 4 4 t) , *>7'';>^-rsci:t«tt»ffi 
ffl1f*{f^5 6 5#f#e>ft£. ^nSt>7'J>^- 
;i/H1-SCii:fc:«t>)» 3fJ£©ttffle^5 6 6A»»6ii 
So ^©(a-^Ji^— 7*7 5 4 6 £il£>, VC0 5 

4 7 fc£&ft*ai«2b»W£3i'U PI»!tftttlie5 4 1 \Z 
m^tlZo LTEI3 9©^||{Z^-r«fc-5^ (2 n — 
1) 7T/4©{4ffi©fi^A J ffltti^n5„ d©M*6S 
tc4M(g^{cJ;!5IE^'oCaS33liK* s S^T-^So C© 

30 B#, «ii{©ffiffi>6SB^$n5* s ISI4 l©(5]^gB4 9 6fc 

[0 10 2] 04 0©±-5CSEJK6 4QAMfl-^$riiM 
t"S^-&, B&B& (2n-l) 7C/4<DtiLtt<DSmtffi-r 

tewmmmm* i \ <D^<D{^mzn^x<D^mmm 

^-fA^D>vh452, 4 5 2 b3F£3£{g«8fc£2i.a. ^ 

©fc»a«©4 p sKse«Ti±«3as*H:s^T*3S:v^ 

*s, 4PSK©il SAW 2 3 T- 1) , ^H^Jg^B 

40 ®m&&&o 

[0103] w±tt3^^^*st©aKas«ii*ii»*« 

[o i o 4] 04 5tt**fls©a!*iB*a;i»ai*ii4iHi 

Bft^-T. A*lH]?S2 4*»t>©£aOTttra»Mft*lBl» 

5 4 1Ci5, «lifl^-ASB^$nSo I61SJE 
mm 5 9 1 <fc 0 ilM^nt AAIW 4 fSffi£H8 5 

9 2 fc*jt^-r±«3««e*t j: smmmztimmtiim^ 
50 jjsae^H:, ffifflit«tS5 9 3izmt>ftz,o -svco 
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5 4 7*6.0H^»5aS*tt.*2»aEia»5 9 4U6, 

»g«**u {i*@tt©§§5 9 3 T?i5jeoa»«iB«3S*«-9 

fcflfcfBJfc«£*U tt«lg*t^-77 ^M5 4 6S: 

4 3 KB 3 9©i&irt-^bfcffi^©<f^©«fr©te*Btt 

m.*-v->yv >rz-&z<D-e 1 6 QAMffe6 4 QAM 

T*i v ^1 §{i«2 3CD4P SK©|£Sgr?flE£&£?S 

10 

[0 10-5]«t, 1 6atflS#3Cfc«fc D*3S**W*-r 
S^SCtov>TiE^5o H 2 ©3£{i$l 1 (±> 04 6 IZm 
-r<t-5t3^1 6 QAM©fS^&n7r/8©{iiffltBB 
*LTaESi43.fcU t j£e&fTS:-5. mi 9©Sglgfs«S2 

3ffl^T*{i^ El 4 8t^t £ot£ 1 631^[1S&6 6 1 £ 

aSStWST'tS. 1 6®<g[3E§6 6 1 JCfc*K 14 
6©<fcdten7r/8 ©{£*@©{I^j&(±tf! 1 
WfeWl'-T'?^^ 546hVC054 ItiOiS 
i£?g#B^T-£5o K£H»!««fc:E«-i- 20 

SCfcfc.fc& 1 6 & Steffi 

[0106] i 63fifg[sss©^fiSc&iftB^-r?.o mm 

{t^f*>£>fa[I]g&6 6 2 i:^0S&6 6 3 Cfc >K fa{s^§\ 
5 v ^Pii 6 6 4 T?»W"&to-tt-T c o s 2 0 
^<5. ifci»S6 65'5l±sin2flfto<5. 
£ ft 6 6 sin46^<5. 

[0 10 7] sin20tcos2flii i ?>, PWifc b 
T\ «I[h1ES6 6 7^[3SS6 6 8 h*JI#§6 7 Ofc«k!> s 
i n80^o< So fa UK 6 7 1 t^HSS 6 7 2 fcfggt 30 
SCJ:!)con80^<5„ -ebT*f^6 7 4t:<t 
Dsinl 6 5^o< S^fcti*? 1 631f^* s T-&i>c 

[0 10 8] W±Oi-5«tl 6«{g2rS;fc.fc!K 14 6 
©J;-53fc^-9^E«ft Ufc*JBl 6 QAM{ff«^:T© 

[0 10 9] SfcBI4 7©«fc-5teEBfcb;fc:SJ&6 4 Q 
AM{f^©ffij£^felf£T-££*^ ^<o^©m^ti 
PlHfl^U 7 1 i»3^ :z F-rnTV'?>©T\ iMMBZx.^ — 
b-b#:tfx.Tb£o. 40 

[0 110] :ffl^hlT2o©Jiitffe5. l-?l£ 

m wmm £ & r ft feft ^<£©«^ & b & ^ - 1 x- 
s mw.m &m & -^mmtmrn^ & * v ^ ? & * . 

t>-5 lo(iE13 8T-iftB^bfc<td^|5l^^-Y A*Dy h 
i:T-fe?>. ^-fAXDv M?4 5 l©tp©|H] 
I84"f A^a y h©^P^ft , t-^T^t"n7T/8©{4^| 
©|s]W3{4*l$S:fe£4 7 1. 4 7 1 af?©{§^£i2£5£ £ 
£<fc?K £©»JIB4>fcIEttfcP»i£fcS£fca j "t*4fc 

[o 1 1 1 ] y.±©<tactt i emmttiz*.*), n so 
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«©«f?!cT- 4 P S Kg©«t <fc 5 gjfc l 6 Q A 
M 6 4 Q A M Off ^©«5Sti£ tf S 4 t ^ ? 

« *±tf * t v^ a $JJI* S # ft 5 „ 

[0112] vx±m b < ie^fe «t 3 fc*»ra©esi«« 

[0 113] £©»•&£, -o©jaHga*C*tb*k4g 

;i:Ci!), §{i«S©S»£Mi§ro;*r7 ; -*fi£«gaT- 
S 5 i: v> -5 « * So * -f'hZ ft 7" > ? ^ ki&frMm 
"T*fcS#<£:3X h©g§ 1 g«*fc**Ab&AS«#B:!8 

if-*?y£miPi£T*ts„ 4>§y©T>7^i: 

4>#8?tS©i«:3 X h ©^ 2 §fi«^«A bfeSls#{±^ 

[oii4] tiiai &mm&^mm7"vf> Kmmmm 

SM»C-rtitt*»©-»«ll#t:S{t«ix6*x*J:a 

±m^ iz&tt&ti £,*is&©-T-fcj:&o#HDTv znm 
bfev^A^^-^±^• / >^<T^)^l*A s fes. S3§iaa 

bTl^S. «AttSSS)W«lHDTVe**S6»), ^Mtc 

i t)#^©i*sifii5cesm«> Rinfig$ K^fc i ») 
m^-fbT-ts. c©(SfeoB*iiitg-?»t:^i>T^— ©if 

[0115] jy.±©«t-5t*^l§^Tve^K:jiSfflbfc 
3 -o©BJH©K^-9-— fx $r 1 o©S?S©il«IS 
^T-*ttT-t> b^t)*>SV'tjs5i:-r?.i:^d^:tft 
*JfE^JT*»4PSK, ^£8QAM, SJg 
16QAM, tI6 4QAM©W^Lt* s , 32QA 
M-f> 2 5 6 QAMT-feiSt - J2i. 158^11 
68(a) (b) ©«toft4(it€)b< ii8ftt©ASKff 
^■^jSffl-rSd h^T'SS. *&, 8PSK, 16PS 
K, 3 2P SKT-&HSST-£5„ *fc^ffi^!lT-tt*Me 

»©«* * bttffisiei^fsesf * pwc bxsi 
[0116] c^ffE^j 2 ) hje^j 2 &mmm 1 t-ikb^ b 

&««mJi*Ji*^v— ITiEI6*©ISS'Wb*t «fc liS 
WfcSfet^fOU «H31fl?I*:»JMI3S*iiiabfe*»©t 

i^v^i tJ^sto&^t&^fi&So ^ncs 
SftSo «^e<]ic(i^j^«D 1 ©pgji^+>^;i/©tt>© 

T-'-^S^Jx{iD 1 - 1 i;D 1 - 2 ©2oK:^S!jb, C©^-fiJ 

t 1 - ^ © i o^j x. h: d a -if- * ©^ ^ -rriEtg * d 
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D i_ 2 #W £T* Ws^^^^T D 

£3o CLftfc£lfc31lft&l^;i*M^?^fc* s T-S£o 
[0 1 1 7] •=>* tK £W»Ji?-+>*;i'©7 !f — 
SOU »DPIE^fcfc^©ffiffl*©K!JfnE©^ 

[0 118] cft£ffl^&£^ D 1 ^^>^.;KiD 1 _ 1> 
Di_ 2 cd 2o©t7ft>^.;i', D 2 ^>^;i4± 

[0119] z.ti*\tim&DC/iimtmm7+>* 

CN = d©^ Da-itiB^^tlS^Da-z, 
D 2 _ l5 D 2 - 2 fcfcf?££ft&VN„ &£CN= CfcU:(C&3 
ilDj-^^e.tS^^^ CN = b©B$D 2 - a 20 
!K CN = a©BtD 2 - 2 #i[]fc>3. CI © <fc -5 C C N ifi± 

^5t:^t, i?£wtg&i^Ji©sm#if ;lt^<<, a» 

CNtfTtfStcoftT^ S£nJfB&raJi©«S 

#i&oT^<o -ft£E8 6©1£S£g§gti:l?£nJtECN 
fScD^fittH^-rs. -«fl9t:ia8 6Dl*£8 6 1 ic^-Ti 
5 Cfinaag«#S< ft* CflEVv §{s{s^©C/Nfttt 
fST-TSo 128 5T-i£BJ3bfeCN=at&Sflfe.'£©3§{I 
T>t^*> ?>©?§&££ L a CN=bt-liLb, C 

N=CT-tiLc, CN = dT-ttLd, CN=et'liLe 

mum 8 s^mw\stz&o^T>*-i3-*>*)\'<D?}.-&m 

2T-^t. la* 1 BJ§ ? CD i-i?^ >^;Ki— 
Sj£V^^T-S^T-#So |5l«(CbTD 1 - 2 ^+>^;i/ 
tta©7>f l ^-«fc DffiKL cJWrt©«l*8 6 3 T-S£T- 
15. SiSfLcW(*IO^fflT-(i^8 6 2t>*£ft3fc 
»Dl-l*--*>*;i"&|f£-CS5. H«£bT««8 6 
4ftiD 2 _ 1 ^^>^;i/*s||^T-t, ffitt8 6 5T-KD 

[0 12 0] J*#fl9fc*J«fci£'*S. cCTftt«9 

3IPgjf2Jl N H31BM2«©iaiiWSiE^S. i8 7li 

1 ©7D !/^§T - $>iio **B<)lC 5±HS£0iJ 1 "CK 
B£ U & El 2 © jtfim© 7D.^it|i)D*©t-il^I 
BS(±«B§-T x 7 -WJJEft^x- > 3 — ^tfttio $ ft 

-tusjsa^tes. dft*Ecci>n— ^tms-r. # 50 
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^@&3ttl-Ll-2,2-l,2-2©4o©fct5;fr££*>, XtJ 
m^ZDi-^ D,- 2l D 2 _ ls D 2 _ 2 (D4o©{f-§-^^-@| 
btdi^-r?.. C©v*k D]-iv Di-^IWIIEC 
Cx>3-^8 7 1 atXi^n, iECCi> 
3—^8 7 2 a hiUE CCx>3-^8 7 3 alCjgf, 

[0 12 1] CCT-iECCx>3-^8 7 2 afcfcgiJE 
CCx>3-y8 7 3 a J:t»t»ai*«cai5— ITiEte*& 

z\<Dtztbs ms 5(dcn -ms^-^ >*;i/ 

©^7 7T-S&BJ3L£,fc?£, «Sif?^B$, Dwf+> 
^UttDi-aT^^Jl'J; SffiOC/NffiS::;}3^T*D 

7—1'— t»WTT?lf£T?S*. Di-i(±D 
,- a «fc 5 C/N©ffiTC*^ll3fl9&reJI*jti:fcoT 
V^S. K&gJIESiX&Di-,* D x-afg-^tt^JBK^ 8 7 4 
aT-Difl^lC-g-fig^ft, &m%s4lzXt)£tlZ><, — 
J5, D 2 - Is D 2 - z Ifli^2ECCx>3-y8 7 1b 
©<t>©#^£:c>ri— ^8 7 2 bi:§iJEGC3i>n-^ 
873btrj;tiP^ ITIEW^fl5*ft^JEi8» 8 74bl:,t 
»)D 2 fg^{C-&f£$ft. ^S3§§4tCJ; £ AA^tlS. £ 
ECCi>3-y8 7 2 bttiiJECC^>r3-<^8 7 3 

.tuif^tiSo ^©.t^cias 7cDsse»ii±*r 

SOIS0ll-eKfl8Lfc*HfcJ;aD, % D 2 © 2 «©!$j3I|Sg 

•7 — triEffi^CSS'J'fbC <t0D i-i h D i- 2 X»D 2 _i, 
D 2 -2© : &^' 2H©fiSBt)Pgll^ja& ^ioTV^o 

[0122] *ci©e^fese-r**«BfeK9i-rs. 

188 ttSM 8S© y * ETC & 3 . 18 7 ©36© 41© 
SJHae-^SSe LfcSg 2 j»S«S 3 3 ©«3W»BStt, 
«lfl)B2 1 T-m.W bfcSB 2 3 3 fcSKH b«J5K 

Tffe^o ECCT3-^8 7 6a, 8 7 6 b Sril^D Lit 
^Mft5, r©®^, QAM^a^©^JSr^1-*s, B 
5 8-*EI6 8 (a) (b) ©idft 4«« b< (±8M© 
VSB^©ASK{f^{Cjt^1-*Ci:^T*^-5 0 ££s 
PSK, F SK^^T «t V><. 
[0 12 3] I2 8 8(C*>V^T, Sft^ftfeff^tt 

OHS3 5CJ:!)Di, D 2 fl^i:LTI?££ft#8iii3 
a, 3btc,t!), S^D.-itDi-s, D 2 -i, D 2 - 2 ©4 
o©{I^*so< C>ft, ilECCr3-y8 7 6 ai:i 
2ECCr3-^8 7 6 btCA^ftS. SlECCr 
rJ-^8 7 6 aftt, Dwflf tf£ECCf 3-^8 
7 7 aC«t 5St)ITiE$ftT^SP3 7{d^?>ftS 0 - 

Da-afS^ttHECCT^ — ^8 7 8 alCk»)»»> 
ITIE^ft-&fiKg|5 3 7 {C^e»ft5o RWItUTJ(S2ECC 
5=-'n— ^'8 7 6 bC&tiTDs-ifl-SfttiE C C^n — 
4^8 7 7 b{^^DV^T, D 2 - 2 <f^ttIiJE C Cf3-y8 
7 8 bfcJS^TKDffTiE^ft, 3 7 JCA**ft 

-5>o ^t)UIE^ftfeDi-i, Di- 2 , D 2 -i s D 2 _ 2 {f^ii 
■afiStoB 3 7 tiSV^T lo©<g^t55;Dili*aJ3 6«t»)tH 
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[0124] cr©®^ mmmmmmizx^D,-jtD 

1-2 J: X) n * D 2 - a {£ D 2 _ 2 £ D K D ITIEt6**siS^ fc 

[0125] S<tt9l:High Code Gain© 
iECCf3-^8 7 7a, 877b^Low Cod 
e Ga i nfiDBJE CCr3- ^8 7 8 a, 8 7 8 b© 
fflCM^fTIEtE^MS'KbSfTdSffi&ili^So BJE C 10 
Cr3-^:i|l 6 5 (b) CDECC Decoder 

oiats -r «t o & u — k v p ^ >^ j p b c h n^<D £ 
e c cf u - f v o^e^h y - f v > 

W^©TO#©«RF^-^S^<b^5S-¥>ia 12 8 (d) 
(e) (f ) fcl5V£~Trellis Decoder7 4 4 p, 744 

^fb^scsfflv^sci ticx ^mbtisE^tj-o^ DCod 

e Ga i nttZm&Hf &Zt&T*B Z>o C?bTtfr3l 

mmmm^mMx^^o n^mm^^<t^^ 20 

[0 12 6] Sfciai 6 0, HI 6 7©7 r Oy^H^ 
t-cfco^^S^^-Y V— 4 4 K£, 

tf^f>^- T J— 7 5 9K N 9 3 6 b£»W\ Ell 
6 8 (a) ©Inter leave Table9 5 4 CC«t t), >f >^ 

— U — ^Sr^ft, 5=^ > ^ — 'J — ^ — 9 3 6 b <£>^V > 
% — \) — 7RAM9 3 6 x~?r N Kt"^ i:£<fc 

[0 12 7] dC-eHa09«:FBJB*^*ia8 9©C/N 
fcKDfJIE*©^ — I/— b©il«H£/B^Tt£BJ3-r 
£ 0 H8 9kl:fc^T, iMR8 8 1 ttDi-i^*>*;i'<£> 

i- 2 ^ > * C / N i: ITIE^©^ ^ — 1/ - h ©Hfi* 

[0 12 8] A^s-^CDC/Ntttf/Jx* <&ix«3E£S 

(D C/NtlWT T* fcfcK 5 f TIE^CD ^ ^_p-h^>>x^ 
AlSft8§©a^^-^-bE t h^TfcJK^&TJS^ 40 

— ^ASjE^^S^^n&^o ^T, H8 9£;BV>T^ 
tC/N*_b(j f T*9)< i:Di-i(s-^©tt«S8 8 1 tf^-T 

§&l^o egC/N<d<Z)»'&Di'5 L >>*;i/©aiHtt 
Di-i?-V>*;v©X7-l/-MiEth4 

[0 12 9] C/N = d©ff?N D i-ittK SiHEfE*** 
Di- 2 <fcDl6v^«K K0fIiE»6!)^7-U-M±i^8 
8 5 dtc^-Tcfc-5 t^E t hWTi:^!)^ £B£T* 

25x Dl-2<Z)KDfTiEi6*ttDa-lS^^?S<&V^ 50 
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IE^©^^-l/-b^E 2 i:E t h*±U£fc«>S£"e 

[0 13 0] C/N#ft±bTC/N = ClC&ofe|$, 
Da_ 2 ©|St)fTIE^©^^— h^^8 8 5 C£*vr 

C/N<Dfa±lzm\ C/N=b'Ci3 

[0 13 1] S&tC/N#iS±l/C/N = bl:6ofe 
0#^T% Da-ifiD^ — — b#,&8 8 5 b£5Vr<fc5 
i:EthtT*i'J>U Dz-^IK'^ctaC^^o 
C©B$, D 2 - 2 ©^^— — M±E t h J: $;*:&^fc«> 
S*"et<tV^o C/N=at:feoT^8 8 5 a^ti 
^^D 2 - 2 CD^^ — V— b^Et h IZ £ T* M*A> b D 2-2^- 

[0 13 2] CfiDctatibT, Pt)ITIEffi*©llgWbS: 

2JI©fi^Jf £2^SJU tt4JBO|Si»eS* s T?&S 

[0 13 3] 5*— ^WJtfcffilEJl©^--*** 

bx * mm ^©-ffl^s^t? §i><fco ftFBJMijg t 

n ^escD «t-5 £C/N© 2Mb C fl£ v * £ 

[0 13 4] ^fe. iB^S e gme ntr^©7 

r-^JHigh Priority Data D 
LufcbTBB 8^ 1133, 0170, H 7 2©H 
igh code GainCDECC E n c o r d e 
r 7 4 3 aT^|{fb. §{f 4 3 <£>H i g; h code 

gai n©ECC Decoder758 Tr&Bir 
^>o CCD*5S7?i±C/N*s^bbTx ff^©^^-l/- 
F^tt^T^H igh Priority Data 

fttiiGr aceful Degradati onCD® 
SW#?>ni)o HI 3 3, HI 7 0©£I8SP7 4 9,* 
5^357 6 OtiflM© 1 6 QAM, 3 2QAMT*^ 
HJEffil 4 SENSES 7cZ)4 VSB«6 8©8VSB 
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T-*>8PSKT-fcGraceful Degradat 
i o nCDSfcSAWkftS. 

[0 135] ^t, 1133, 11 5 6{c^-r<fc5£, 
High Priority Data£2nd da 
ta stream input 744©[f©ECC 
Encoder744atTrellis Encod 
er 74 4bfHigh code gainCM^f? 
■^--fb^firVV Low Priority datalE 
CC encoder743aO#fLow code 

gftin©K5^fbtfT53tCJ;6, §{iB#©H 10 
igh Priority datatLowPr i o 
rity da t a©^ — V— <M*~ottZ> 
Zt&X-gZ, £©fc©e£*©*rlJj&:C/N©3Mbfc: 
*fbT*K High Priority Datalig 
mx-ZZtz®, s»*TVS<g»©.k<5 tse*fto« 

£ x Low PriorityDataffl^bt^W 
SiRtt^-fb-rSo biPLHigh PriorityD 

at &itm^nhtzibmmyn-y^(Dmm:mmtm^. 
xtf^bbtattt*^^ s«tiiTvsfflt»*c 
[o 136] (mmm 3 ) wt*»w©sb 3 ©£jK0y£ 

[0 13 7] H 2 9 ttUffi^J 3 ©^ftEIT-fe 3 . USE^J 
3 Ji^BJi ©fij££lffi S> * ;i/ T Vftim is 7> y- A C ffl 
v^0S*jj*U iB?Kl!«feK©Aiiift«4 0 2tt, ft m 
«^>n— y-4 0 1 ©A^jgP4 0 3tCA*U £«[n| 

—tmzft-mzti. bewsibm o 5 izx*)E.mz:titii±i 30 

[0 13 8]ft©A*S*t4 0 6, 40 7, 4 0 8li§ 

❖ft influx 4 0 1 tmm<DMm(Dm2wm. 

i>3-y-40 9, 4 1 0, 4 1 lCfc&ffltBSfttH 
[0 13 9] itL?>©4ffi©7 ; -^©-5*., ft 1^— * 

n<D 4»©«^b\ 4 1 2 ©ft 1 ^s§§ 4 1 3 c 

£DTDM3SrS«©l$MW£*Bfc;*ftT* glr-^ 

[0 l 4 0] ft2:F-*?iJ©fl^g¥©£g|5fcb<fci:lg|5 40 
tt£««4 1 4Ci5$-»b$h, ft2:r-*?iJ£:bT 

SBt>b<H:iaJH:^«S4 l 5tJ:»)^«<bsns ft 3 

to 14 i] ztit>*%VTmmmir-&3^>(D7 : -? 

»5fc.fct>7">^6i:fiKa&»7C.fc!K ffiai0£3! 
9 f^gs 1 2 t «fc i) » SBlSflt«2 3*©3a©Sfi« 

[0 1 4 2] ftlg{f$&2 3T-t±£SMSS2 lJC«fc!3#g 50 
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r 1 ffl/>gffl7>rt 2 2f§m, &miM-%<D'P<n& 
l^-£?ij©#£ft l^-*?ij:f?£g|5 2 3 2tB£U 
Il«f3-f-4 2 lCiDNTSCIfltKli 
9-f HNTS Cffi^«eDfi)B«jeo«Mktli* 4 2 5 h 4 

2 6£W£bai#;*-tt-?>. 

t0 1 4 3] f2Sil3 3T-tt s ^gr 2 ©cp^©T 

>^^-3 2T-SltT> ft 1^— *ajw£ep2 3 2t»2 

7*-*aiB*£85 2 3 3 ck »3 ^ 1 ^— ^?k^2x-^ 
?|J£S£U m2m^^— ¥—4 2 2 iCiO, HDT 

vimmcDMM&mvykigLiiit) a 2 1 1> b < 

4 2 5, 4 2 6 SrB*febtH*^-fr-i>o 
[0 14 4] ft3§fl$S4 3UttU ^mr 3 (D^m(DT 
>^^-3 3T*SftT, ft l7 s -^5Uf}5feaJ2 3 2 i:ft2 
T—*fim&&2 3 3 £38 3^— *7UB£8B2 3 4Ci 
9, ft l^-*?ijtft2:r-*?ijhffi3:r-*?ij£|f£ 

<DmMM&m.cDW&}h±i 4 2 8^f±i^j^-s„ mi£&t>4 

2 5, 4 2 6 6, 4 2 7 *»iB*T*^S. — teOT 5 ^^^ 

TVM^tt, 7^*;i/£i{iSI5 i ipe>MS$n, ft IS 

e«l 2 3"T?SiIbfc»^ NTS C3F©figftfc©l!*fclil 

*4 2 6t bTtti^tt&o 

10 14 5] *CH3 0©ftlfflHft^>3— 

4 o i ©^o s» *iafc«-r mm^m b < a^a. @ 

fi»ffcft©8Wfe«^ttA*a 4 0 3 fCA±>$^s fl-SEIU 
g&4 0 4Ca&6*iS. #8SIh]B&4 0 4TIW7;t> 1*3 
— ^-f >$OEf5SCfc»> 4oCfi9C»it5. QMFf 
©7K¥n— 4 5 1 hA^F/W^;*:?^ 

4 5 2i;<t!3, 

*U t^^1t>7-';>ya54 5 3, 45 4tit), **© 
J&frttl7->;^ >^-b£¥#£bfe^ 
^■(iSifip— 4 5 5 fcgifiM-iV'?;*.;^ /l/ 

^ 4 5 6{cj:t3, &*fcw&&mmxs8m*%, BSbtH 

i.V L {f^fc7K¥<g,«Sitti^{f^ B§bTH L V„{=^C 

4MB*iv -y-yy-yy) ></sb4 5 7 t4 5 8ic<t 9, 

So 

[0 14 6] *¥SG«j&0-tt % Sfin-/t^7^;i/^ 4 

5 9 tSifi/W 7 -f )V# 4 6 0 t~ <fc Q , 7J<¥^S 

BgbTH„L„fi^(3^gs^ti. -y-ritvru >^SB 

4 6 1, 4 6 2 (ZJ; tilf >7"'; ><ru- h^rTlfT, 

^as4 0 5izm<btiz>o 

[0147] E^gC 4 0 5 T-ttH L V L 1^5:i 1 EESSS35 
4 7 1 T-D CT#©ftiI©EE38£fT^ft 1 tB±»SP4 7 2 
£ 9ft 1 ^-^Blfc bTtBij-TSo 

[0 14 8] HuVH^^ttft 2ESSa5 4 7 3Z'BmZti 
m2&t>%!>4 6 4lcm£>tl%o H„V L fi^-(ift3flE,«gB 
4 6 3t ±0BE*gSnft2U*SB4 6 4^fen5. H 
HV„e^ttfl*lH!tt4 6 5 t J; 9 ffil?^J8^fE^ (H 
hV„1) fcjSiS^JS^ff-t (H„V„2) 
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tls H„V H lii^2!±i*a5 4 6 4^, H„V H 2(±^3ai 
^SP4 6 S^m^fl^>o 

[0 14 9] fti:§3 1 *m^mi HJ^^-y— 4 

2 l^PW^o ^ 2 1 fcfcSlSfs 
*8 2 3*»£<5DW;fcu ilr-^^iJoiDD^AMS 
0 1 ^A±rb^^^>^SP5 0 2 ^cfct)^^^>^ 
;i/£»^&«ffi*:R8B5 0 3tiD, iui£0Hi_V L {5^fc: 
{$Sbfc^B®tt^a£M[HlB&5 0 4 htB*a5 5 0 5 C i 
WBIt*S^lUNTS Cfs^OIBftS 0 6, NT 

y;i/H®CDH^5 0 8 t>L<Bu 7-f FTV(Z)1f>f bV1 

^jvmnomtMtb o 9 $:ta^-r^ 0 ^©i^ yw> 

* V— * t) b < feW U-^© 2 o<Z>jfe48S<Z>* <i 7 
itm^Zx, ^aa»t>NTSC©»-&5 2 5*t— »«SIB 

£££ 1 0 5 o*w#?>nso £tz, ^^^jvmmm^ 

l*f,©4PS K©— JHCD^^^T VSSSSrgfSbfe 
»&tiU SI 1 gffift 23^1 Htfli:r =?-^4 2 1ti 
*?TVB«S«ii^ W£T-££o &ICEI3 2©^2®« 

i»B^-r^o *r*2ae«3 3*e>©DiM^H:*iA 20 

tjmb 2 1 J: 5 AtfU SH*fig5 5 2 2T*{$S£tu 
^--7^-1t>rU>^a5 5 2 3Ci5 2«©i*->ru> 
^ — MctefcaifiP — rt*4)]/#b 2 4tC<fc H L 
Vdt-^#?l3££ti3o D 2 gftt»2AAS5 3 0iO 

a^u gauges 3 i izx \> 3-o<Dm^^u^ti, 

W>2W^5 3 2 £:lf§3ffjia$5 3 3 ^ *3«*fiS&5 

3 4C ( tD^MS^ r^^7>7;^^ 

— 1t>^U >^SP5 3 5, 5 3 6, 5 3 7 IZX*) 2fg<£> 

3 8. ltDWU7>(M 5 3 9, Sjg/W>^;*:7-< 30 
5 4 0t:«t *>mt>tiZ>o Hi_VJs^£:Hi_V„<S^tt 

an»S5 2 s^inacstu *-^-it>7«j>^«5 4 

1 fczkspu — ;U7^M- 5 4 2£<fc DTk^pffi^B*^ 
*Q|?§§5 4 3lzm^tl^o H H VJi^-hH 
HV H li^ttD#^5 2 6ICJ: DiDHtStu 
>7'J >^SB5 4 4 ^J^W;^?^*— 5 4 51: 
jLDzk^MBsMftffi^fcftDJPPSB 4 3«CJ:9HDT 
V*©S5jW*ffi!Wfefi^HDe^i:&!3ta*ffl5 4 6* 

D NT S C^s^feUj^^tiSo 40 
[ 0 1 5 0] 123 31*^3®*^ — ^—©T'o 
T'D^tiil A^SS5 2 l*6D 2 m-^«±!B2A*gS 
5 3 O^&A^b^H^^-^-S 2 7K:«t DsuiS 

55UDA^i UBfcWSlffifcT^-y- 5 5 2 Iz £ D 
{IS, £cfctf'&J5E3ftHHVH2e^*s 
H££ft£o COff^iiHDIi^h 5 5 3T-^ 
SftiBWlBfcKTVft^ S-HDe^k«tDtB*»5 
5 4£D^S^SW0{f^5 5 5#£B*/2*i£o 
[0151] &{C|2 2 9 <DffiWTZt&tltz&m.m 4 0 1 (Z) 50 
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[0 15 2] H3 4tt^-^E?iJElT^f9^ SB 15 s -* 
Difc*27*-*?!k D 2 h^3^-*?iJD 3 t3 6o 
©NTSCf^V^^Ll, L2, L3, L4 N L5, 
L 6 t 60CDHD T V-^-y >*;i/M 1 6 £: 6o£)S 
-HDTVfv>^l/Hl-H6^T^FI*i^ B#W 

rT©SBIHK:Di«*K:L l*&L6STDM»a*t 

0 ICS l^>*;i/<Z>H L VJi-t£r^£o $t:D 2 i 
^CDK*>f >6 0 2fctt» l^*>*;i/Cffl^-j-*B*|ffl 
1 ^ -V > *;i/CD HDTVhNTSC hCD^frti! 
iMloJD, f»jai(Z)H L VH«-^^H„VJI-^^H„y„ 
lg^gi, SfcDaM^Dl^-f >6 0 3£tt»l 

^ ^>*w^-^-hdt va»»«H i , **** 

0 3 0T«bfcH H VH-2H l^iS^o 
[0 15 3] ddTf»l^^>*;i/CDTVSS3W?bfc 

SlBMfe^n— ^4 2 1 ©f>^^A$r*>o-^^S{f# 
ftg|3 lfiDNTSC&b^iW FNTS CCDTVd^ 

#»e>tis. *t*sT>^^-i:*2gf*e«3 3^1 

2IB«^>n— JT4 2 2£*o4^©£fB#fcfc?-*>* 
;H fcatRbfe*^* l^-*3*k D^F^-f >6 0 
1^I2t»^^ D 2 CDK^>f>6 0 2 <Z>fg-^€r-&JE£ 
IT^^>^ 1 ODN T S CSSfi^bSfflft^DH D 

[0154] -xmr-y^^^mmmx^^mz^mm 

4 3 tm3m{fk^Zi — ¥—4 2 3£fcolftjfflfl&*0D-SB 
©Sft^iDaCOP^-f >6 0 1 i:D a ©b*^>r >6 0 2 
fcDa©^;*^ >6 0 3©{3-^&'&JffiU ^-v>^;i/l 
©NTSChlU l^»ffirt^TBftfflltlffl©HIH<Z)fijS¥§feK 
HDT Vff-^£f#£o 2*& 3 £T*©ffeCD^*>*;i/*> 

[0 1 5 5] 12 3 5J±Sa©K^>f >©«JffiT?fc5o 
NTSC^lft>^;HiL lCIBH^ftT^So c 
CD L lttDaff 1 ^ b^-r >© t^-f>6 0 

titmtmmm 1 -ettBau&*si«*s*tr««s 1 1 # 

AoT^^o *t:HDTV©ilfV>^K±LUM 
lt:^IJ^tlTAotl^o M 1 tiHDTViiNT S C 

t<Dmfrmmx*$>t), d 2 ©k^^> 6 0 2 ^^^> 

6 1 lCDHSCAoT^^o C©1^6Mbps©NT 
SCEIfl^^SfflLL lKUtZSfTSii^ M 1 
2{gCDl 2Mbp sC&£o LlhMlh^fcifi)^ 
1 8Mbps©f«tf*2Sa«3 3i:JS2Hi«7 ; 3- 

* + 4 2 3*&awi^RiiBTa6s. -77, 

X^Z>mffiJj&%m^ffi 1 5Mbp sOWHDTV 

T'ft>^HT*HDTV^NTSC5TO:MT'# 
i> 0 ^CD*^f ^ >*;i/ 2 fliH D T VCBS ftf I ft 
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fc> V^fttL 1 hM 1 i:H 1 

TttaiSflS. ^-HDTV©2&#tt*ti:D,©t* 
^-f >6 03, 6 1 2, 6 1 3*fflV\ NTSCS6M 
b p slzmfel,tzWi-&, ^It3 6 Mb p smth. ES8£ 

is <-rntsBifeistiffliaK©^*sgi^2 o o o*©^-^ 

- H D T V<I^-fc1£i£T- g & „ 
[0156] S3 6©EB0l£D 3 f 6-^©*-r A 

jj**-. NTSCffifif*6Mbps(:B^Lfe*69 
{g©5 4Mbp s#{5i£T*t S. i©fci*J:»5]SiaK© 

[0157] Jjl±BU Sfsf6-5©«*©Jdc¥4> b < fcfcS 

SEfi©2o©<ijfta4ffi^ii:t .to, mmkmmM* 

[0158114 gttjei^-^JUO^HftM^Dvi 
i:Sft(i^{f *DhiSVSB 2 t=— *8J©P] t < D V2 i: D 
H2 s il3?-'-^^J©Dv3i:DH3©ft^iaeEl$:^t-o C 

©«£-, m^-*w©aitrtH«fg9DviicNTSc«s 

©ffi^T Vg^AoTSS *>& 1 ^-^^©7^(1*11 
^DHifclS«TVe*4»AoTV^*. fcT« Sifid® 
7>TtU* s feoTVM&V^iaia2 3li > NTSC 

^©<£*£{t^£S_fcT-§-s„ mm. 7kw-<Dffij5m 

0$tK *1S©*2 3ftfflVMfe»^ T>^^"©f^ 
tdJ:»K — 73*C{£N TSCtf, teT'liNTSCtHD 
T V #B£T- £ 3 fe » 2 ^ # POaE-T £ i: V > o * 1 &3& 

[0 1 5 9] 05 OteTDMATjiCIC LfctB-&T% ^ 

-^n-xh7 2 i(D%mmznm^i 3 1 ^a-fsb 

7 4 1 * s iSlt?.i^T< ^ ^5. X, 7b— Affl^sias^tils] 
&«f««7 2 0#»tt&*lT^S. C©i§1§rtts #*-f 
S-'i? lo©?-+>*;i/;&sgiJ»)&T?>*l 
TViS„ H^-fA^Dy h7 5 OTr^lf 1 ^ 

>*JWD±< |5]DSi!a©NT S HDTV, 71— 
HDTV^rJi?>Ci:* s -r-&^o ^ffl^^AXOyh7 
5 0~7 5 0 e#55£:K8LftlvTV^S. H56oT«fSCDtt 
iSHtfW^©*^ A*D>.y h*fflV^TTDMA3SrSC"Ctt 
ilfSa^ fKtttibtNTSC, HDTV, * — 
71— H D T VOMj^A 5 "? & i^d^J^^feS ° X, £ 
<B«t»* 3 Fffl«7 , >7 l ^-7?SB 1 2 3 £&o#tfi£© 

l^NTS CTV{I^£M{I&7'>5r:7-&e>, HDTV 
£3£T-£6o S6 2Sfc«3 3fc?-afcfi»fc«©;*- 
/1-HDTV?:S^^5. B3g{fM4 3{C"Ti>i:^ 
-;t-HDTVfif4^tff4-C*4. W±0«t5fc 
M3tt©&£;&j^>;*^A£fit^fcti3fc3o C©±§-&, ID 
5 0©i?5:EfC, ^-^ htttDTDMASSt-^ 
<, EI4 9<D&? 56cJi«l«^©«fllll^S*»qIfi6TfftS. 
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*fcS5 1 5 fe<s^ 

HDTV{§*£?f£T-;*?>„ 

[0160] £l±»^fc <k -5 C» 3 (d <fc D mMMHi 
jgSHDTV, HDTVJ:NTSC-TV©3oOff 
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b 1" 3 - i: #T- g % Srfc&ab**** % . 
[0 16 1] ::-C, *%Kti5^iQAMSSRQ 

10 [0 16 2] £t\ 1 6 SRQAMCDxv- U— h£ft 
»-T-So 0 9 9 It 1 6 SRQAMCgf,^©^ b;H3 

Ig 1 Sll?g£:fc^T, 1 6 QAMCDl^ 
8 3a, 8 3b, 8 4a, 8 5, 8 3af©#16^r© 
(i^©IBIPHa:*IHIB8Tf«»Ds ^T2dT^5 ( 
[0 16 3] 1 6QAM©<g^Sl8 3attffi«tt©I 
ffl, Qffl<t t) 5©S§gSiCfeSo Cut 1 6 SRQAMiC 



y7Mt< ffi«Wfr£©ffi»£n<5©t£g©<g^8 

20 0 <n<3 

Sfcft0{|f^8 4a, 8 6 a&*>:7 hLTft 
-§•^8 4, 8 6 ©ffiBt»»-r * c 

[0 16 4] miy : —$>?t)<Dm t )m%:i> e i ii-rsfc 

[0 16 5] 
C»l] 
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[0 16 6] £2 5*— **Pe 2 + 

[0 16 7] 

[»2] 



Pc2-lfi=: 4-CTfc f-jl--L 
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40 [0 16 8] tte% 0 W:36SRQAMfel<(i32 
SRQAM(Z)^v-b- h$:ti-p:-r^o 01 0 0 & 3 6 
SRQAM©j|f^h;i/BT-feSo SUfePg^iSOT 
3 6 QAM6D<g^fflffiKtt2 ff 
[0 16 9] 3 6 Q AM0i^8 3 attffiffiHJ: 5 d 
CDlElKtfeSo C1CDM^-jS8 3 a&3 6 SRQAMlCft 

*^©ffi*jfttt^>7 h UTI^8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 t 

9 ^(Dm^&fi^te&m^&m9 o ^-ocojf-^ 

50 ^h^UT, S9&4PSKM»T3fSU «B 1 7 s - 
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[0 17 0] 
[»3] 

Pei.^^-Lcrfc/ nS ) 

="- crfc (^Xr— = ) 

Pe2.32 erfe ( 5 ' n A \ 
3 ^/22~ P / 

-.-L Brfbf Fj£ x 3-n > 

[0171] £&£ 0 0101 COC/N— 

7-l/-Maiix7-l/-bPe fce2IR©C/Ni;CD 
H^£§t#b&— 0J£*vr o ffl^9 0 0 (±it*< © £#>££ 
3fc;#5£©3 2 QAM(7)X7-l/-h$:^t 0 jfij|9 0 5 
te^-l*- — hifil 0©- 1 . 5*©it«£*vro *#g 
KOSRQAM(Z)S/7HnSl. 5 t: UfeS^CD^ 1 
mmi>*<D^—}/— h tiffin 9 0 1 afcJ&tK ^v- 

— hifi 1 O^^jfeOTfflfSQ 0 0©32 QAM£*f 
bT C/N{fi# 5 d B Wot £> D .(ilsJ^CD^^ - 1/ 
- h TS£t* § 5 i: ^ -5»Sl*s;& s • 

[0172] ftCn=l. 5©±§^©|g2|Ig/f D 2 ©oi 
^ — U — Miffi?&9 0 2 afS^tl^o U — b# 

1 O^^C^T, ffij»9 0 0 IZfr^'S 2 QAM^lt^ 
TC/N&2. 5 dB±fcr&V^fc|5j^CD:n^— 
S£T-§&M 0 ffifc£9 0 1 b, ffli^9 0 2 bfctn = 2 . 
0©a^©Di, D 2 £*rTo ffli»9 0 2 CfcfcD 2 &3js 
■^o CtL&S^^Sfc.Jc^ — lx— h*tl 0©- 1 . 5 
fg©fitk:;fcOT 2 2 n= 1 . 5, 2. 0, 2. 5 ©B$, 
3 2QAMtifc^t^D 1 (i5, 8, lOdBKi^ 
*U D 2 fcfc2 . 5dB^ftt^ 0 

[0 17 3] 3 2 SRQAMO»6C2/7 UnSSft 

^— ^^JD 3 t^2^"^^JD 2 CDC/Nffi$:|II 10 3© 
Ssy b*n^C/N©l5^g|T^1-o 11 1 0 3 £r<^£ t 
B8&**&i-5t, n#0. 8W±T?*n«s PBJieSlo 
£ ^^1^— ^^UD 3 ^^2^-^^tJD 2 ©e^iC^^ 

for, 3 2SRQAMCDS^n>0. 8 5 (D$k 
frTtM^S^o 1 6 SRQAM©t§^COx7-l/- 
MiEl 0 2(Z)C/N^oi^-u-hcDM^EI©cfc-5^ 

[0 17 4] Ell 0 2£;fc^TfflJ»9 0 0(il6QAM 
©^-l/-h£^-r o ftjj£9 0 1a, 9 0 1b, 90 
1 c&&*M 1^— &&}Di<Dn = 1 . 2, 1.5, 
1. 8© »-&©^-l/- f&SvTo fli9 0 2 a, 
9 0 2 b, 9 0 2 c&&^S§2^-^yD 2 ©n= 1 . 
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2, 1. 5, 1. 8©i^©^-U- h 
[0175] il04©y7 h*n t: C/N©H^SIii 
1 6 SRQAM©»^l:S/7 h*n££fb£#&*&fc 
^©x^-l"- h Sff 1 a 

h!6 2^-^iJD 2 ©C/N©fi£^bfe&©T&£o 

hi o 4*e>Rae > i»5& < t-5tc 1 6 srqam©s^ii> 

*S,{UiHn>0. 9£&»JieS;&Mfcfc?-5. 
[0 17 6] ^^T*Sft^(:ry^;i/TV£7)iJJ(g[; 
10 *«W©SRQAM*a«bfe»^CD-0S*^-r o HI 

8th, ff^l^;i^ ©18^11 £^iT 0 ffl«S9 1 1 l±mm 
T>ri-(DM2ifi 1 2 5 0 ft ©^r©§{§T>^© 

^ * )\s t vstsi^a; £ &\ ^ tiaR * n s fiS^R ©^^ 

7-l/-h410©-l. 5*i:{RS-rs. «*9 1 2 
f£y^Xb^;i/£^U ,£9 1 0ttC/N = 15dBlC)&S 
%^T^^^©3 2 QAM^3C©Se(S#^^-To 
3©L=6 Omi 1 e (DM&lz^^T^i/^ JV(DB D T 

20 vsBSAsge-ess. 

[0 17 7] b£>b, X«*OSi*tt©«fti:<kDRf 
WWt:C/Ntt5dBOrtJT-^I&-rSo C/N&#i9fS: 

Mii£tl, 6 Omi 1 e ©*gf^CD^:TCDftfe^T*§ff T* 
§§i?-c«t^o ^D^h5gi^^;i/©£§ 

30 [0 17 8] — ;£#§0£©3 2 SRQAMiK 
6 8t:gt8-VSB©l^ B5iE©<td^iai 3 3, 

mi 3 7©*jffitc«t 5 3m<Dmmtte%o mi~mmv 

i-i^MP E G l/^I/©fiS«SN T S Cff^£i£ 5 * 
S&l-2ffi«D a-2f NTS C*©*)B«UtT Vj«#fc38 
!K *2»*D 2 "eHDTV©ie«jBK^S3ai^c:i:As^ 
MKH1 0 5£^T^l-2reJS©tf— bTj*:ii 
V7(i^9 1 0 a0iot7 Omi 1 eMiT« 
b, ^2|»Jftt9 1 0 b©£*5fcr, 5 5mileMS 
T*^5I~f £o El 1 06©32 SRQ AM©1t— tf^^U 

3 ©It- hT * ^ u t 121 * J: *) Mfr 69 fcifHI b fc 4, © -fffe 

Ml 0 6M^T^7 o 8, 7 0 3 c, 703 
a, 7 0 3 b, 7 1 2 tt*^t£3fc£3e© 3 2QAM©1t 

2Pt/fD 1 -2©1t-b*^^Ur, *2PBJiD 2 CD-y--tf^ 
^'U^, I^JgT^-D^©it-lf^^UTS:^t-o -© 
^^>s «K©3 2QAM©t-«xij7©f-^ 

50 [0179] t£*#5£© 3 2 QAM^MiST'l^ g 
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^ T g fc> »T SMttJBtf^SJS T- & t> fc o 
[0 18 0] bfrU #HIB,8© 3 6 SRQAMSfflK 
G 1 ^ V — FCIBITV^ 
SBl^BjlD^-aTfNTSC^U-KO tf*TVfig^* 
SfiU *2»JiD a THDTV©i«*TVj*fl>£jaS« 
-*-*£fcJcfc?>, HI 0 6©J:-5fcJMBfftK* r l'-K© 
HDTV cD-y-— tf ^ i; 7(D^itf 5?-f ;H8'M" & 4> 

©CD, FCDED T W(DV— 7<D 

*Hi#l 0 v>f^±it^U f&#?<£JS©LDT V©+>- 

5„ il07l±->7h77^i'-n*L<lis=l. 8 
©^•^•©•9-— fcTX^UT^u EI13 5«±01O7© 
+>— If^^'J T^®^T*^bfet)©T-To 
[0 18 1] c©^i:{c«fct), -SBCf£*#5£-CHU 

V^T &##gBJ3© S R Q AMj&SCS»S*- S C t iz «fc !3 x 

cogmffiT' fpmmm t. b < M&m&.ig<y u - p t? t v» 

#W£^*£i:fcJ:»>£©g«^f6^#:*rrjc«/j> 
[0 18 2] -#gfcti£#©^*;i/TVtt2l#5$-eB: 

h d t v^iait^ti* t> ^§nt l -frmm & 

5fc©NT S C^PAL-^SECAM^SCOt^SCT VS^«& 
ftoT^S^#*^*;i/g©B*©*SHMft-rsc:i: 
JC«fct> N T-*^^;i/HDTVtti^©S*aS:NTS C^l/- 

fc^-saws* 1 **. c©fc»ae#tt«t»?^)a:v^«ifffl«i 

[0 18 3] ra^fcttse^RtffljAs&i&TVjase* 

<pji » i t> < ©*an£# * » e> ti % tz &> t v mm t u t © 

[0184] HSBCtfffiUMfeflWU- K ©««%«© 
S*{±n=2. 5©»^ 3 6%«£*#S;fc:it;LTifc*: 

4£* i: $<S#tt©iiiPt: <fc 0 -^©#T v**#©*^iR 

A^ti^-r-s. ^©cifcc^tj^y^^aao^m'j^ 

[0185] 121 0 7© 3 2 SRQAM©1t— tf 

U 7 Hit n & b < (± s = 1 . 8©±§-g- 

«fc»K &^©$ l^HDTVfMtNTSCTV 
^«©^*ttia*©J(M^^©*(^*«K:j«5 bT n 
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£^HU SRQAM©D,i:D 2 ©t)--i;7i'J77 0 
3 ail 7 0 3 b%mmti.3kmzm%.TZ>Z\£lZ£ § 

e#tt«^©»s*»asstt«^:©se#«ft»4 c t 

[0 18 6] C©«-& 
n> 1 . 0 

©B$, JiJ.±©cfca^^A J f#fetx-5»o $£-=>T\ 3 2SR 

QAM©i§-&nfct 

Kn< 5 

10 iitLTl 6SRQAM©S^nl± 

Kn< 3 

[0187] d ©i§-&IH 9 9 , 0 1 0 Q(DXo^>y h 
1 £:S!2|Sg/l£f#3 SRQAM;fr5$fc33^T, 
16SRQAM, 32SRQAM, 6 4 S R Q AMtCtS 

^xn&i.Qu±x-&tii£, m±mmz^x^m<D 

[0 18 8] IQKWPttBWfe^&ejaSb&a^SKBB 

20 \.<tt.&5tmmmzt>tt, *ti*m.9iZ7—*m. mi 
T—fmt isX*&wcofcmj33:*m^xfcm-tz>t, 

[0 18 9] PCMm ^S>;*\ «fiBtm^fc 
It- If* ^ U T#JE# 5 i: <^ 5 5 . 
[0 19 0] Hfl£0y3T-&01 3 3t^tioi: 

mmfrg&m. (tdm) sata#^tJ*tTDMt:i 

•2>it^-^>^;i'^l§(t, ECC Encoder74 
3atECC Encoder7 43bt^t<t7t:2 

©*^ 13 1 3 7 C4 VSB, 8VSB, 1 

6VSB0VSB-ASKl^CD2O0t7f-t'>^;U 
©Trellis Encode r^© E C Cx> ©Code gain 
s^^^T-fe«tv->,, pbt>SiB^{i^J;e-r5Slffi^J6©E 
1 3 l©IKB^i:[BjbT-$>Sfc«)«E§-rSo 
[0191] El 1 3 1 ©7*o y ^Hli^lB^ff^^M 
til 3 7fflrD-y*BttfiS«iT*6. 6SISB© 
jiftH©U p converter; D own 

40 convertor 5r#^, M£l§a&3£^g©?&§E, 
KE«HS^*(Jr|3|l|is, KW^e*Jtrtna» 

t&t>fr&o '$l~ox, %.wm%i.<Dm$LbMmt.±<mt 

X&Zo (Hj«t- 1X18 4©^»,IB^W^->^^AttEl 
1 5 6©f5i^->^^Ai:|5lDffiJ5£T-fe2,^i:ASfc)A^„ 
*&«JfR*«#tUfcV^lS^H:x HI 5 7. Stc^^Cc 
Ufcn»&ttEll 5 8©cto^«^t-r5ci:* s -C-t 

[0 19 2] HI 0 6©^>S; 3. U — ->3 >tz&^Xti$Z 

50 i-iv-y r ^^>^)VD 1 - 1 tfBi-2^y^-^>^)vi) 1 - 2 t 
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RBfc: 5 dBCDCoding Gain©^£oltfc±§'&£7r; LT^ 

SRQAMtt "C-CDM" fc<tHns*»Bli©e 
^jSfS^&iil^S^it (Constellation-Code Division 
Multiplex) ferectangle-QAM^/S^ bfc4)£Z)T*ag)i>o C 
-CDMIiTDM^FDM Ufe*«Yb*SCt? & 

[0 19 3] $T N C-CDMfcTDM£|B^;foi*& 

$mm&m^tzifmfflSLfrm$>mtt (fdm) 

«U TVMiCfflOfei^ HI 1 0 80DT Vfg^-^MI^ 

NTSCSacifli^^ h7A7 2 5©£o&MI$: 

2 2TS^ *7-® + t V 7 7 2 3 *f 'J 7 

7 2 4tt^nSt:*S<ftUo ^lEV^T^SiRW-Sfc 

t'J77 2 2§:j|(t^J;ai:il^'J77 2 6hi2 

^t»j7727 \zfrmis&*m imm 2 0 tmzm-^ 

7 2 l£SSCLfcfcck&^&B:««T?&s. »1«^7 

2ft^7 2 ij3«toK)iPifejKe^s/j\$«ca*TSM-r 

[0 19 4] C^Til 3 4 £fi£#CD#5S3 2 QAM?: 

A£o*r#), BBffittThresholdlttitr^^ >^;i/BCDSI 
ttTheshold2^it^T4 — 5 d B /he? <T&^ 0 fct 
4 - 5 d B mmom* *o 2jB©BJBSffl3S* s ^S-r 
£<> LfrU £<D»£\ ^{f{f ^©l/-<;i/#Theshold2 
WTtC3&sfc«ffi»cD^:rl3*d&«>S^ 2(3-^-7 2 1 a© 

*MaT^-rM*(D^ffl^ < s<g t 

O^^V^lfg^-7 2 0 aL^f|T?^<^^ £2 

[0 19 5] U*>U *#BWSfflV^&»^ HI 0 8£ 
ct-5t:*-r»l{s-^7 2 0 CC-CDMtJ; 
n& 3 2 SRQ AMZm^TV-zr^^ >^JV lofAS 

itio-r^o ^:cDlg^ecD^av^1t> r 5 : -^>^;l/ 1 o f a(c^ 

£>K&#»K©J8#&©^£o i2{|f 72U32S 

rqam^u it^^>^;i/ 1 of Bomm^m im 

■^CDHfit[Thershold2t'&to^-So 1"5 hit -^l^;i/#Th 
reshold- 2fcT#oTfcg«TS£ M^(i?4 
SST-^-r® 2{s^SS7 2 1 aCD«^h&t>, 1t^^>^ 
;i/ 1 o f B tV-y^^ >*M#5ITS5 fe^fill 
(ife*^e>*^ 0 ^-=>T^2PB«Jc*>^Tt)ffllK©fi 
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^HHftA* T h - 2 <£>{f L/^;K3i5^ T * §ff T* § 3 £ 

[0 19 6] -*©lf^^>*;i/K:«iijB<feK6Dj«^ 

gr^—Z (D^ y ^— Aft* £ £ £ J: 

io -y-— tr^^u^cDraiitfitiSo hdtv^s 

^1 0 5 0*©^ 5 2 5*£jjDx.T, C-CDM 

[0 197] CI6D<fc*5MLT, FD-Mi:C-CDM&ffl 
£ t: it— bT^j: U r^ffiAf £ <b ^ -5 SS**^ 
£tl& 0 CCD»^FDMt:j:t)2o©^7^t>*;i/S 
IS(tfe^3o(Z)MI^^7>Syb. 3o©1t^^>^;i/ 

[0 19 8] ftlCTDMiiC-CDM^^bttSS 
121 0 9fc^-TJ:-5fc:^D 
20 ve^ttt*¥»«aSB 7 3 2 i:BMfe«^7 3 1 *s 

7k^!l§^S57 3 2©jf^l^;b#{g^C£:^, c 

*^»»S7 3 2©aBM©2k^*9»R|«B^D^ 
F7 3 3, 7 3 3 aCiaftr-*, 0S2.ttR|JH<g^*F 

357 3 5, 7 3 5 a©^P^iC(s]^$^T^fflif§^fl]^X 
30 D^h 7 3 7, 7 3 7 aft»{tT*|5|«6D»|l3&s»e»ix 

[0 1 9 9] 01 1 0&C-CDM(DmmmT-$>Z>o 
X, mi 1 lttl 6QAM©S£SSJRcDC-CDM©r3 — 
H»J>)*£THft^U HI 1 2tt3 2QAMffi5BK©:3 
-Hffl!)M§TB£*vro Ell 1 0. llllc^n^l: 
2 5 6 QAMtt*l, 2, 3, 4jf7 4 0 a, 740 
b, 7 4 0 c. 7 4 0 dCD4oCDJBt^fte>tl. 
4, 1 6, 6 4, 2 5 6-irCD-fe^ > h $:^o 0 ^41 
7 4 0 dCD2 5 6 Q AM©(g-^^3— F9» F 7 4 2 d 

40 tt8bit©"iiiiinr ^fe^>o ens 2 b 

itfo4o©3-K7-n4 1a, 7 4 1b, 74 
1 c, 7 4 1 dfca#JU 2, 3, 4J17 4 0 

a, 740 b, 740c, 7 4 0 d£){f -^^IS^7 4 2 
a, 742 b, 742c, 742 "11", 
"11" "11", "1 1 M ftfiJO^TSo LT, 
2b i tro©1t^>>^;i/-r3&to*>. ^^^>^ 
;n, if7 r 5 L ^>^;i/2, it^^>*;i/3 N V?^* 

5oHll Ittl 6QAM6MfiSHiR(D^i*:fl9&^EB 
50 Sr^U, SI 1 2&3 6 QAMOffillSJ^t, C-C 
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$mLfrm%>mtt (fdm) ^Bsmm&wjs*. (td 

m) tmfr-&t>-&z>ztlz£ >K StCIt;^ -\*>*;U* S 
m*>i£&t.^5 5o ioLTC-CDMSSt: 

<fc ?>§Tbl^aft;:£55;£SigiT-§S. Rectangle-QAM£ 
l^TC-CDMSI^L-fctf, ff^,££&offe©^W 
#3C08*.«ffe©TI2©QANK»PSK % ASK, ^LXm 

[0 2 0 0] #J£tfiiujBCD8 P S-AP SK(Dit^^ 10 
>^;u 1 co^i^ — M± 
[0 2 0 1] 
[«4] 

8 WTo^ 8 V /To / 

[0 2 0 6] it^^>^;i/2 0D3iv— I/— Mi 
[0 2 0 7] 
[»7] 
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[0 2 0 8] it^i->^;i/3co^^ — l/ — Mi 

[0 2 0 9] 

[»8] 
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[0 2 10] T*5Ht-£. 

(H5E#J4) feCF##P£©^4©-f|ffi#J£^TI 
[0 2 1 1] 113 7(±^SE«aJ4©^:{*;©^^.7 i AEIT-& 

T?BW3bfcia2 9fc©*^tt, i£{iffl©T>7^6 a# 
%±Gi2lffi T > y fc & •? T V \ 5 t #g{f *£©£■ * © 
?>rt2 1a, 3 1a, 4 1 a«±fiSffl7>rt 
t«toTV^4jSO»Tfe5. -€©ffe©l&fN£i; -ofe < |b] 

V\ JILhJft»©^ttS«:r>^:h6afcS«*4:©ffi 

m&mm * s . jtsegt tc & 5 §<i«£ajiis?£#ii < 
[0212] b*»b#»iH©ei£S»*fli^fc»£\ m 

3 7©J;d^®S§^tT>^±2 2a^2i61»lll 
2 3t*aai5 6 4QMA£8Wg^*>b<H:£fl£l 6 QAM 
3C««^SSe bT 4 P S K^E — PTMMB LM§ 1 t—9 
?U©D HS9ftff41-*©TfNTSC©TVfi^36»»& 

[0 2 13] mzm^m^Ty^i-Z 2 ai«&S*2S 

^3 3T?ttsuja*«#3fe#»^fc»3ej& 1 6 s^a 6 

4 q a M« ^tc bmz^-fwtmi^-fwzm.mx 50 



« 1/2 a) 4 I /To y 

[0 2 0 2] t7ft>^2CPe 2 -8H 

[0 2 0 3] 

[»5] 

Ft*,- -L«fe (-§!«-) 

[0204] 16-PS-APSK (PSS) ©It^ 

[0 2 0 5] 
[»6] 

8 l/2c J 8 li VTo / 

IHDT Vft-f-^ff £*v£ 0 t£-3tp]tTV*H*HD 

[0 2 14] j£g§gg{CfeS^@l«^«©7'>7 1 ^ 
4 2 a£fcoSI3g{MS|4 3 tt««#S8g 6 4 Q AM{S 
^©«afc^«:9fiflE-e*4fc»*l, 2, 3, =r-9 
8ID1, D2, D3^tILCTtSHDTVffAs 

I^UTVMft^SiftllJfcRllMffiH©;*-^ 

-HDTVfSlf?*. 
[0 2 15] -©«^-©MllKISt©iaS^Si±S3 4 S m 

3 5, hi 3 6(Dm*m^xmm&mM&w.*m®.mmwiz 

m?)-ft%-Z> Z. tt:<J: *)mmx-%Z>o El 3 4 ©<£?{;: 1&> 
& 6 >*;i/*T?ffl*ft#fo OfiM *»ht^5»&D 

ll^CNTSCCLlSf lf+>^;K:, D2d-f 
fflS 1 ft >^;i/©M 1 CH D T V©iM«S> D3 
m^omif- + >*;1/©H lCjBS«P««HDTV©« 

#ti«B£EB-f 4 c t tc <t t> n t s c t h d t v tmm 
mmHD-Tv*m-(D?-*>*ji>x-mmtz>z.tifixg 

Zo Sfci3 5, M3 6© £-5 (CffeCDf -^>^.;u©D 2 

H1©HD T V^iS^MH D T V#£fcgT- § & . 
[0 2 16] W±©<fc5£2^fcp&i2:£©fcS 3-3©r 
^*;i/TVit&_t;5«£5 1 o©^* >*;ufc b < fiffe©?- 
+ >^K5D2, D 3{t^ffi^£<£fflLT;&£T-t£i; 
v^SfcPIAs&So #£gBJ3©i§-£-, |5]b^^>^;i/T-|5]l> 
rtS©TV*«*(tiJWffeJK-Cftiitf^ «t!3l£SBH©Afe^ 

t- %mx t s t v ^ d ws. 

[0 2 17] ris* frmiM&h LT 1 6QAM^ 

&6MHz©^|^«©HDTv«3as<sti>»^!*$i^■cv^4. 

LiPL^*xe.©^3CttN T S C i:©^^it^4tf^V^t»|5] 
N T S C©SU^ -V > *^T" jlff-T 5 1M v;i/^r 
b^S;©gRfflA s BuSi:'&oT^S„ St 1 6 QAM 

ic^+>^.;i/5:ig{t2> tf* < * S )S I j- T- fc < s iSffi 
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[0 2 1 8] El 5 2lif*S^nt^5MOHDT 

v cD^y & )vm±&w&(D&mwmw$m-$:m-t i> © 

7 0 1 A> £ H D T V©g{fT- ? ?> g« Rjf gffl^ 
7 0 2i:^«1-?.T^-D^^7 1 1 ©g{iqJi£ffi*£ 
7 l'2£^bT^£o ^#©3^1" SffiSSB 7 1 3 tc is 
^TiiT^o^&iiJ^? 1 1 <Dmmfi^z£. t) . 'J>&< 
h&HDTV£3c«bT§fit-3- tti i X-gte< ^5. 
[0 2 19] Jfetia5 3H:*fSflBt:«tSllJiS©aSS- 10 

to, HDTV©^f^g^^«7 0 3t±±iB©«£ 

**5£©g«i>itB** 7 o 2 x *) m^m <*5. b A> 

U ^^^©§MRltgffl^7 0 2 <t Ufi^ftBO^y 
^MT S C«©ffiiPIME5WgnriB««7 0 4 ^ffi-T 
£. tXh©2o©ft^;fr£1?fJ&£ft;i>,> '©^©t^ 

fjittLxkmio i&t>Ti-vyffl.mmi7 1 i^©s?££5 

[0 2 2 0] C©i§-S\ *^H^T*iiT^-P ^Stit/S 7 1 20 
1 hV^VZ JUMLxkM 7 0 1 ^©SSSfct 3 o©fS®# 
##T£o 1 oiiHD TV^iNTS C fegfflTr cf&^SS 
immmWL7 0 5f*5. Sg2fctWS£§:W-S i £>©©N 
TSCfcW^fcl^fcgffiT?SS8 2S8«ffl«7 0 6 
T- — a»«lTf - CI T* fc£N T S C fcfc C /N < T 
*5{SnIi6&SB 1 5 s — *5UfcffiJi bTOS&artu if 
mi 1 1 ©m&ffi^t-i *3 C/N^iST LT&ttSfflii 

[0 2 2 1] *3tttt£iluttHDTV;b*gfre&T^& 

#J&«£«:NT S C©#g{lT-££SI 3 55*^7 0 7 30 
T- 2 fi$^T-^-f. 

[0 2 2 2] y._h©<k5£ bTt£3fc£3£«fc !3S#«fij©H 
DTVCD§fliaiif ; F»<'5:5^ NTSC^ftfe 
gfg|6fflttl&<£:S. ?^C7to^MlI7 1 1*p5> 

ottii: <fc t> «E3fe*scTf itH d t vtmmz X D get? 

§ fc^fCiSOT HDTVJ; |b]— ©#*§£ N T 

S CT-§{tnJt£i:&3o - "5 bTSffl©S{l^tgffl^* s 

^{tmijSeTii^-r-fct^tDs HD TVfflgffUtg 
**ttfE3fe&5Si:HI*fc:&S. S£fc:tE##5S;T?a:£< 40 

mMmz^X, N T S C T Vffl» n n fiT-SII* s SfsT § 

[0 2 2 3] *&2BH©e3l*SC*fflV^&ff!l*wbfc 
A 5 , H17 8©B#F^gEBEI©ioC SPtJlce^sCSffl 
W5dfc.*>T'#S. HDTVSHDTV, NTSC, fg 
(S^JKNT S C©3o©iy<;u©EK£i;:;S-gf U 
SCtidJ^ H5 3©§{goIfg^(i2JlA^ 3Jf£ 
ISA 5 5**Witti2;^**i:fcS i: i: *>£ 2HSJiei£T?fct 
3: < gfl^FBJtfcT-fco fetfl 1 ft««tt7 0 5 T?ttfi»lfc 50 
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SNTS CTV©fflffi-t*|fl#g<enJflgi:£4. ftl-tti 

fee 

[0 2 2 4] Jfct7 s i?^;i/»S* ! 7'^-D^tt3lt:«f** 

£©»^ ^*^S©1 6QAM^4 ASK^IB© 
*§^r, El 5 4 ©fc&gtt!S0fc:^;-r«fc-5 £— «&*rc-ijs b 
fcS^I6ffil*7 1 3j&M;SV»fc«>HDTV©g{gnJfl6 
«#7 0 8tt*rfe£/jN£<ja:-3TUS-5. +f-t:x^U 
TtfSKfctK ^©#§{s##«5fcfe;*tf>1f-#ili£ 
& . t£ ^ T 5S fetSt^*** 5 ^^ C Jfcft b C < 

[0 2 2 5] ifetm 5 5 fc^lSW©^^^^;^ 

^tst. h d t v o 3 a, 

«6**a©5«Hfl6fB«7 0 8 J:!)eqF«<fc5. b*> 
U Dl£l>«10NTSC*Ofilf«SS® 

Bjt^^7 0 4*s^e>ti^o — s*4*rc-^-rap#tt\ m 

—mm. ^HDTVl/ -<;i^T- fcfc§{s T- £ & V •> $K NT S C 

i/^;i/-eg<re&sfw**^-r. z<D^^>mimmmm 
7 0 b\z-&^x7-rv vt/mmi 1 1 *>£>©$s«£g 

W\ HDTV*), NTSC&H^gftT-^&V^ 
[0 2 2 6] W±©«t-5 £|H]bSi£3£jK©:fc§-£\ *^B^ 
©PgJfSMiMT-ttH D T vaffi©SBpJtBJft«tt*T* 
<&3-£T% IrJ — Sffl^NTSCTV©afi-e§{tT- 

§ssfc^* s tix.?>o zcDtzt&mmmoy-— ^^VTifi 

mz.Z>t^5®mi> s &2>o «t»)*<©g<g#t:*BS« 
#tT-&S»S* J ^So HDTV/NTSCTVCMI* 
it£N itlig^Kr^bTfiE^-e-SCfctfT-tS. 

«*7 i i?^;i/a3a6SM«©Jt** i **fcapiTtt7'^-n 

?>^i:A s t*t?> 0 3©^T-HDTV©t-KXxiJ7 
5:^?<-rS- t^T-tS. -©^s ^ 1 "r—^nti 
m 2 t 1 -^ ^J©{f ^©fflPSrHS-r S d i: IC <t t) 0 5 
5-CSLfcr^MDTV I N T S C©gfs qjf^^ 

^©»&s lRj£©«fc-5C:»l7=— *BJfc, -©IH 
H©ttfSS:^ir?>-i:ti»3, .tD^urgStf-C 

[0 2 2 7] 115 6 ii, WJtE^^^^ttSt 

*&©j55*«»ai2i*^-r. -©^-&x m5 2tM^mm 
m\±?i>* ^m^'kotvz frt/mmi 0 1 at«e 

5. &{fS±>£ti J ?'t' Zt&X-gZtzlsb, HDTVfffl 
«»»Sg<SlIt6ffi*7 0 3(iT^-n<7TV^i:(sl^ 
©S{f Rjt^ffi^ 7 0 2 £ T- j£*T- * h o 
[0 2 2 8] * UTP#©genJ«E*«©«6*«7 1 
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>TT©tSlSH4 ®^fS) £ * 3 $ frWLT&mo^M* N 
T S CTVtDSeT-Sfi-C-SSo SLfc^tigWilpHS 
©7>TT-&JB^fc»#7>TT©i§iatt#fofc&4* 
Sl<Df |§4 H D T VCDSffifglT ? 5. <gM&B.% 
mvI&®M7 0 4 t±, TtP VSf^WHipCDSilqJ 
t&fii& 702«fc&i£<&!K B^©tt3£^©&flMfefi$ 
«Rlfl6*«7 0 4 a©m^ffl^7 15,71 6fli7> 
TT©ffifatt©#raCfc3;&&S©3*#NTS CTV 10 

[0 2 2 9] £T, i?teVW$:(D5 : i;# frMLmcD^mg 

ffimM<D&mfo&& x x> jewtf— tf t<dyl d t v 

feNTS CTVOftfftTfSffljPSircSSfcaK -9— tf 

[0230] (^jew 5 ) SQte^y 5 &*mw tmnixm 
mmm 5 © 4«©v sb-as Kiift ^ibse*^ 

U 4o©fI^7 2 1, 7 2 2, 7 2 3, 7 2 45:4, 
o„ H6 8 (a) tt8l0VSB(lt©Constel 
lation^t, 4fit©^2b i t©5=— ^, 8 
ftt©*§-&4 b i t©T— lifflt-ilSCttftl 
3„ 4 V S B©ij§-&, if ^§7&7 2 1, 7 2 2, 7 2 3, 
7 2 4£0iJ;ll£ 0 0, 0 1, 10, 1 1 tC*f7fo;*-£3 d 
h#-C-#3. 30 

[0 2 3 1] #$g|§K£Sf5'ttSJfii£&fT5&«>£s H 
58©41eve 1VSB^©4 leve lASKOi 
f.'SiSISCSti^t^ {f^S7 2 1, 7 2 2 £ 1 O 
(DV)l-y-ot D*10<1-^jS»7 2 5 i: UTffiO, ft 
7 2 3, 7 2 4 SrJgy©^-?", SI 2 ©{g^P 7 
2 6 t^itS. ^ UT 2o©^jSiW©M©MPH*« 
BIH©e^jS©IBIHJ;!)J£<-rs. o*5«^7 2 
1, 7 2 2©P c gPB£Lh-r££:{i^,'£7 2 3, 7 2 4© 
raWSii|plbLT-&V'>#, e^7 2 2 £:{i-f^7 2 3© 
BBHLo(±LJ:t)*&<K^-rS. 40 

[0 2 3 2]oiD Lo>LJ;iS^t5 0 dtxA 5 * 

%w©p&jgs©^«esi^^^A©#s!tT-fes. fcfe'b 

<tttI#J*j£L = L«,fCfcr3T *S^„ 8 fit© V SB© 
068(a) (b)©<t7&Constella 
t i o ni;)&So 

[0 2 3 3] ^1115 9 (a) ©<fc-5£ 2o©{§^-<& 
i¥£S§ 1^-^^iJDa© 1 b i t©T— *£*t/fo£#£ 
0S*tt»l©e^jSl»7 2 5 S§ 2 

©ft^s¥ 7 2 6 &i tsirrtiis, 3§ 1 t— * ?'J© 1 50 
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bi t©{i^#5£»T*£3„ mzmz^-tmizoi 

b i t©M-3**fi-5»©«t»©2o©m^&Wfc#fS£ 
*4. BI5 9 (b) ©<k?£{t^7 21,7 

23SD 2 =0tU ff^7 2 2, 7 2 4 £D 2 = 1 £ 

?ti&m27 : -#mT> 2 (Dy :: —$>*%.m,r-gz>o £©» 

2 b i t /S^si^l/ilfcS. 
[0 2 3 4] i©J:5S:e^jSi*EB-r*c:i:t«t t), 
ASK^ST-^BJ©#rfBfe^|ASpJtgi:^5o P&J1M© 
^ttfiiS^XT-AttlS^ttSKfltr?* ») C/Nffi*%fr 
»vM^ttfi6*©*BBHiHg^*SCi:SBt> & fcfcfc^. b*> 
U C/Ntt**<SVM»-&* t£&#5£T-&^<T-*-£ 
S^T- § ft i^ltt £ ^ T 4,*^BJ & m ^ S C i: «£ t» 
Sg2T— #5yD 2 fctPf£T?t& SI It- 

fetft^ttEI 60©4VSB-A s K©e^Eaia©<t 

eSSS*t «t 5 , 4WSe*j&*H*7 2 l a 7 2 2 a, 7 
2 3 a, 7 2 4 a ©jEV^IEHfctfS 

S„ C©<fc -5 4{t©^^^ir— fccfc^^f X 
l/^;i/2t«tSil^7 2 1 hft^7 2 2©ES!K\ 
v^-f Xl/^;i/4fc «t*fg*jSi7 2 3 fc{g^§,£7 2 4© 
ESUA s HL<Jki>= oil t>tg2T-^?iJD 2 ©3^— 1/ 

IfjS7 2 1, 7 2 2©</;i/-7"i:ff^7 2 3 , 7 2 
4©^;P-7i:©ES'JHt«fSTffe4. -^3»!)MS1©M* 
,£i¥7 2 5 i:SB2©M^»7 2 6 £:©ES'J#T- § 5. 
C©fc«>, It- ^'JDj&igV^v-b- hT'S^ 

[0 2 3 5] i^LT2o©pgil©T— ^?UD 1 ^D 2 * S 

5 VJfcWC ttffi 1 t-^ JU D , fB 2 m D 2 ©IS^ ^ c/ 
NCffll^ttSBSWHMlRTfttSB 1 t— ^5UDi©**«B^ 

[0 2 3 6] HI 6 1 {i^6fsM7 4 lCD^D.^IfAA 
35 7 4 2 {±^ lT-*3*JAftg(5 7 4 3 t^2T-^?iJA 
±(gi5 7 4 4*&i«?n4. ^^*§I6 4*-t>©«e 
SI«ttA*S7 4 2^e>©fI-^^©agP7 4 5T^h» 
fcX*®-*C«t t)*jHS7 4 6£;fc^Ttgrt)^£;h, 
H6 2 (a) ©«fc-5ft 4fS4)L< fcfc 8 ffi© A S K {g ^ £: 
4ASKfeL<tt8 ASKiftt, $5>K:^>K 

;u7-f 7 4 7 iz*. vmmmsti* me 2 (b) 

©J;a!:Carrier4 s '>ligbfcSide Ba 
nd £&oVestigial Side Bandog t)VS Bff ^©A 

[0237] ^cit7-f;u^feajiL&a©ta*«jBt 

o^Ta^S. 136 2 (a)(iASK*aBe^©S8«»^ 

REIT'S) 5 o E©«fc-5 tdf-+U ^©PfflStl^^ASfe 
5„ i©ff-^5:7 ^ 7 4 7 ©n> Y /l?.7 J )V#m 

6 2 (b)©j£{ift^7 4 9©i^Mt'i7^M'>b 
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*nfe;h,TV>£o El 6 0©ASK{t^{±xi*2 b i t/*> 
>#;i/t^5#V S B#aSflJV5 £ 4VSBi:8VS 
BttH— fflSa&flfl&T? 1 6 QAM, 3 2 Q AM©4 b i 
t/>»*;i/©5b i t/^>#;i/{-|B^-rstf?Ka* s 

[0 2 3 8] *iClH6 3©7ny^B|-e*-rvSB*fi 

«7 5 lX'l±i&±(DT>^j-3 2 aT-gttfcfl^fcfcA^ 

Jg§§7 5 4 ©flails iS^S7 5 3fc*Wtg^;* 

^Tt&S^fts LP F 7 5 6t«t f)^— ^/•t> K<g^ 

t> 4VSB©1^B4 level©Slicer, 
8 VSB©*g-£-{£8 levelCSlice r 
»JS*S 757Cfct>jei 7 s —* ?0D a hS§ 2 t—PM 
Da*sB^$n» 17 s — *?Uffi*«7 5 8 ^£2^-* 
?i}ttiZ)U7 5 9 A^fli*$n5o 

[0239] mzzcommmtgmwt&m^xTvm^ 
zmzm^mwrho me ^am^m^mmm 1 4 

©7 r D-/^|liT-$.?>» HDTVI^fCSifttTVfl 

^fctfg lMfcx-Vs— ^— 4 0 1 ©A^35 4 0 3 £A;tJ 

Y74n/*—&<DWk<D&m®Wi4: 04c 

<fc*K Hi. Vi_, Hi.V„, H„V L , H H H H fO^TVf 

*2:hJfcTVe^ttffi«S54 0 5fc:*5lr^ MPEG? 
T* ^ V ■> e> T V ■> & D P C M D C T pJ^S^f-^-fb-?>^F©# 

7 7 ICAoTilr- *?JD * 2 ^-*?!JD 2 © 2 
o©7*-*aJfc&5. C©»^Hi.VJi^o*»>ffi«© 
Bffefs^fctSg 1 ^-^JUfc^Sn*. SHS*©7 4 1 © 
SB 1 7 s — ^5UA*SP 7 4 3 hf2 t*— * ^JA^SS 7 4 4 
CA*3*tfIrl3SEHfcSB\ VSBfOASKOTkft 

[0 2 4 0] ;©r^^;bTVSl©T Vg{lgfc£&© 

IstzMmm ^iiT Vg(itt7 8 1 ©4"©SfB**7 5 1 © 
A^7gP7 5 2icA*$tl, tft«aiieP7 6 OCiilSS 

T-zmutiffii 5 8 t.m2^—^^mti&7 5 9&t> 

}tilj£tiZ>, PL^H£flJittfi&3fei£> : fi'<o D l5 D 2 {f 
■«ffcfc55«g!5 7 7 6CA*?n5o D 1 m^&frt£&7 7 
7CJ;D«-*$nH L VdE|gj««-H:8(Sl A*SU5 2 It 

aa^ixs. m^it-^m^i 7 8Ci5D,e^^a 

?mg2A*SB5 3 1 tA^^nSo g§ 2iIii^t^:ra-*- 
^C:i3V^Tggl A±»a5 5 2 1 tAo&Hi.V l .E«ie^tt. 
ft 1 WfigP 5 2 3 C J: t> HuVJf^tff ft^tlH^fie 
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S55 4 8 fcB®Jfc*aEM[llB7 7 9(-££>ft£o x;©T 
V{1^#H D T Vfl^OJl^ Hi_Vi_{g^ii'7-l' K©N 
TSCfi*t46, Sffli^NTSCI^©!^ M 
P E G 1 ©«td teNT S C <t t)S^fiA s fgV^^g«|^JgT V 

[0 2 4 1] i©KWTftt7C©l!MWg^*HDTVe^ 
LTV* HLV L ittt7^h-NTSC©T 
V(s^i:*-S. TV©ij®T;*^ hJ±# 1 6 : 9T-& 
JlKl 6 : 9©ilj®J±^©^Sm*gB7 8 0£^LTB* 
10 &ttS;fr4 2 6 h UTfcB*>-r?.» fcU 

* Mt#4 : 3f$,Wl SiSit*^M[Hlg§7 7 9JZJ; 
t) 1 6 : 9*^4 : 3 0il7X^^ hit<DU^— fty 
?7,%r£,fry--i hV^;b^t^5UTtH*gP7 8 0S: 
jn.TWig.lhtl 4 2 5 i: LTtB^J-T&o 

[0 2 4 2] — «S2 7 ? -^5UtB*eP7 5 9*»&©SB 
2 7 s -* ?UD a {± % 7 7 6 ©l§rf£,g§ 7 7 8 JciJV^ 

T#gl§57 7 7 ©M^-i; *U IB 2 «£:?=!-**© 
»2Air35 5 3 1 CAfcStu #gtl§]S§5 3 1iat)H 

i.v„. H„v,., H„v„©E«M^fc^iB*n , r#^j(s2 

20 {$3135 5 3 5, 3! 3 {$1135 5 3 6 , SB 4 

{fft$tLT^©H L V„ s H„V L> H„V„M^-i:^ 
So £ft&©e-5-fcHi.VdS^*iD*., iB«fc^J9KSIS5 4 
8fcA*S*U ^J5R*ixt lo©HDTV{g^i;&!)tB 
;fcgB5 4 6«fc»)HWj;Sf*U tB*SP78 O^UTHDT 

v(D^m.m^A 2 7tuaiwn5 t 

[0 2 4 3] ^©ffi^357 8 0ttJB2 5 s — *Mtil*ff7 
5 9©^2 7 r — ^?iJ©^*0^S:P,* D 2^«^aSC 7 8 2 

•&i±-««fifflea!»fl«jtHi.v u e^©fiisiifeK©BsMfte* 

[0 2 4 4] eilOi^CLT. KJBM£tCSI©j£e, § 

-^(Dn^tmSET! ?5©Tf, HDTVOSHufffi 

^tLTtt, JBl7*-*ajft!f£UC:©V 1 .HJg^jtP& 
fi»ftt©TVfiffeffl3!jt4. i©di:fcii), HD 
40 TV©S(ftt)L<ttNTSCTV©ffiffiTf|§|-*|fi*i 

[0 2 4 5] £tzm6 6©TV§i»©rD.y^i©j; 

oizmiy'-pmBitifin est-mz&mm 5 i©« 
tefti'htik 2 tr-zna s. v h d t v/i 

T'&l.. H^n-^-ti ^3 lT-UiB^bfc|g lift 
^=>— ^*4 2 1 ?:ffll^tL(^J:^^o 3©t§-&NT S C T V 

© a{fi©iift * s f# & n 5 o HDTvcasf ttssa * 5 
50 jE<^;&-r£pjigft* s &s. c©v^^AT(it^©T 
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[0 2 4 6] 16 SlZjjx-r&oteX&^y?)^ 

^itt4vsB, svsBif&setsa^ 4 V s 

B, 8 V S Bg^SiSft ^ 7 > i: 
f^^^y^-D 0 2 OD^tDD escrambleS 
^ ^t'J- 5 0 2 c6D#-*f £D es crambl elf 
RS-&S5 0 2 bfc«ti)HR'&U -8t UTV^»-&6!>#D 
escramble £»Btr§ £ fcfc: cfc ^ 

[0 2 4 7] 13 6 7 ©£5 fcPSKffl^S 
a^t-S*MSf^S{s«6h V S B{g^£«f|-r 3«J±S? 
»S««0«tt6ft*oSfflS«IS«*t:«J5gTfg5 0 d© 
tt^ il7>Tt3 2*»t,SW8bfeP SK<g^fc»616 
£5 7 8 7 4>6©fi*i:fi6S7 8 6 fc*V\TS^**U 

fi^««a»c«»*nTvae«i7 8 1 ©a^sb3 4 1 

H6 3TfRBBUfefi^»7 5 3CAijSft 
4. «MTV»g©^©5^>*;u©<£V^«^{C^ 

gl^tlfcPSK, t> U< (iQAM{l^-{im^gB3 5 £ «fc 
^-^"JD^ D 2 tf«^^^ #8tg)S7 8 8^^UT 

18 2BHftai>3-4r4 2 2 lC«tt), ^i; 

stu ai*»7 8o«t»)ffi*r$ns. — m±m<D7 

P^BGaSBU A^/pB 7 5 2 tA*$*lH6 3T-iftB£b;fe 
OiHCrn^f I6S7 5 3t i 5»SOf 

7^-D^»MTVflBSCil^S7 5 3fcA5« 

wsji*. ri?*frtsii&<Dm&tit, «aaif4S7 5 7t 
«M©7^-D^Tv»33iftse-r*»^H:i8Mkasi»7 

8 8t«t0 AM«»|*nfc7 , ^-u^TVe9A I tti*»7 
8 0J:DttiASn5. H6 7©iiiJSJ:5tI^S7 5 

3-^4 2 2fe«/Bt?£4. X, ^S^l/JJLtttSSTA 
SKU^feffllifeJl^ AMHOfc«)«©7i-D^ 
»Si:ra«©tft«S7 55i:LPF75 6^©§fIls]gS 
W±©£-5fcBI6 7©«fiEfc1-*i:*rt] 

[0 2 4 8] ^SE0!lT-{±4ffi©ASK{f^^2^ 
©^;i/— 7"(C^ N D„ D 2 ©2]1©§ 1 b i t©^fii 
ea*ff-3&. L*»U 126 8 (a) (b) ©8VSB 
ft^-©C onstellatio ng|t;:;^-t\ 8 ft© A 
SKIf^iD8 1eve l-VSBSSV>5fcD„ 
D 2> D 3 ©31©§lbit©6!t3bit/symb 
o l©#-fit££&ftd „ §68 (a) K 
5Vr«k-5t^ *f 1 b i t l<5«F*©olt*6»i!8t4 
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D 3 ®-^©fl^(iffi^7 2 1 &t 7 2 1 b, 7 
22at7 2 2 b, 7 2 3 a i: 7 2 3 b , 7 2 4 a h 7 
2 4 b©2fco£ t) lb i tT?&£. &£&© 1 b i t 
OSffft^iB^Si:, D 2 ©M^Wf^P7 2 1 
t 7 2 2 , fl-^j&g* 7 2 3 £: 7 2 4 © 2ffi© 1 b i t 
T*fc5„ D3©T-*tt*|gtM7 2 5 i: 7 2 60)2 
fit© 1 b i t h& -5= C ©S6, 121 5 7 © 4 o©fg^- 
,£7 2 1, 722, 723, 7 2 4 fc#2 *-©«■£ j& 7 
21ah721b, 7 2 2 ah7 2 2 b, 7 2 3 a £ 7 
10 2 3 b, 7 2 4 a k 7 2 4 bC^lU «^-7©M 

©gggtsrgi -r c i: t «t m.± 3 mommm(D^m^mi s 

5 o 

[0 2 4 9] C©3Jf <2^fl£j£v^^A£ffl^T 3/f 

t. mmm 4 -e ujb^ l, & & ©t-kki^p l v > k wat«*f 

[0 2 5 0] d^T% H6 8©8ffi<£>VSB£cfcS TV 
JttSSfr-SClfcJZisaj^tlov^T^So 8VSB& 
20 eSfi|*»#^V\RB* (^ItC/Nfli^-rSi^ — 
-Mi4VSBct5iSW b*>LSIIilI©HDTV;tt2t 

J»g?<DT V&m& nimtte & £ ^ d®JJH#& 5 o 

[025 1] ^^T*4VSBi:8VSBhl6VSB© 
^RtO^Tlfcl&U&tf&a^So NTSC^PAL© 

6 <fc 5 13 N T S C CD»^ 6 M H z <Z)&££ftJ|Rfts& D » 5 
MHz©HHW*fe3l»a* 5 l ! lF?*lSo 4VSBGDt§ 

30 -& x ja«»«ffl»*tt4bit/Hz , T?fcS&tf)s UK 
5MH zx4=20Mbp sCD^— ^eaSSStfS 

15Mbps-18Mbps!»ST-fe5o 4 
- V S B f ttr-^ Si^Mtfft^ El 1 6 9 CD 

JttScHid^-r «fc 0 £Bi D ITIE^Ff ©fca&CDTtgjK £ H D 

Tvosaieasa© 10-2 o%u^fi^, 

[0252] &K: 8 - V S B©«^ ffltt»«ffl3M£tt 
6 b i t/HZTfeSfe»5MH zx6-30Mbps 
^D^-^fs^gM^ff^n^o ±acDct5^HDTV(t 
40 f CDfe26lC(±l 5— 1 8MHzMT*$)§^ 8VSB 
^aS^^CD^, il 69 IZ^-fXo^HDTVM^CD 

Ui)C^* s t^^c tot, 15)1^— ^ hCQHD T 
V ^ ^ * ;i/ff * 5:6MHz ©flF«"elfi±tt 36^ S l ^ 
fc-Cttu 8 VSBO^iD^aoK^iTIE 
W-^&^iDT-SS&tf), Ell 6 1 (D^^—ls-hjo-y 

8 0 5 ^ 8 0 6 lZ^-f£o lz s &m&<Dmtc/Nm.iz 
ttisT, ^=7— ITIECDCode Ga i n&K LfeT 
CM— 8 VSB0J^X7» IJIE^CD^^ — I/— h yb s 3i 
50 ^-ITIE(DC o d e G a i ntfDfg,^ 4 V S B i 0 {£ < 
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tot^ High coda gainT*X7- 
W^bSftfc8VSB©***4VSB«fctU TV*±jK 

5t«pt8VSBCD**5«0ITiElI8S©it^:lc<tt)H S« 
AM^fl^tCit^T, 7C^§Ii©Equalize 

ro)Mmmmi$^izt\^^<, cr©&»Kt>iJiE[iiES£ 

JtiDbT^, ^flaD0IS««B:8 VSB*5S©*#3 2 

QAM^Kli£^T:^<&^&V^ t£oT, 8VSB 10 

«2Jft ? ^ * ;i/ h d t v se» tfna-r 3 o 

[0 2 5 3] Mfr^J^M!9lTiE^^©Fll^UT 

acD^fflBWS^TKWrS^ 0 8 4^SU£#iJ6<Z) 
013 1, 0137, 0156, 0157 
:/D y ^EgjCDE CC7 4 4ai:Trellis Enc 
ode r 7 4 4 b£ffll\ 0 6 lflS§bfc4VSB, 

8 VSB, 1 6 VSB(Z)VSBCO^iaa5 7 4 9 £/^T 
^(t~r^o §{g«MB!li:bTBu 06 Z^m^xmm\^tz 
VSB<5D«iBgB7 6 0 Sffi^t 4 VSBfeb<(i8 VS 20 
Bt)U<ttl 6VSBfg-^*&4. 8. 161©lev 
el slicer757 lz& D ;i/5 s? — * £B£ 

b, |5ll:<«©ll8EWI5*T-iaea-rsi2 8 4, ^SE^J 6 
CD01 31, 0137, 0156, 0157(Z)Trel 
lis Decoder759b£:ECC Decod 
er 7 5 9 aiaD, CITIES: bfe@L HHfc^=J— ^ 
4 0 260111^5^^^*9, r^MDT Vfg-^SB 

[0254] ECC Encoder744 att^gJEtW 
6T«t^H6 0 (a) , (b) ^^"T^^iC, R 30 
eed solomon Encode r744 j i:I 
nterleaver744kj|l\ ECC Dec 
oder7 5 9 aC(iDeInterleaver7 5 
9ki:Reed solomon Decoder75 

9 j £ffl^£ 0 m<D9mmT~m^tz£olZ Interl 
e a v e&tttt t», ^ b^v— fcr^<& 

So 

[0 2 5 5] 01 2 8 (a) (b) (c) (d) (e) 
(f ) ^ttn-T T rellis encode r 
§^^CJ:^^:Code GainSlWCktf 40 
T*§, oi^-^-h^T^So 8VSB®»&B172 
iZmirX^lZRa t i o 2/3©Tr e 1 1 i s en 
coder744b, decoder759 btfSfflT? 

[0256] mmmx*&, ^izmmm^^^jvTvm 
antftsfc^ aaswis&^fctt^^ b©^x«i< 

ftV^o Slffi0y5©lj®£iffi^&<fc5£4 VSB-^8 vs 
B(Z){f^P^PiL = LoO^D^Pi^bT, ^HJISt 50 
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CDT V{S££?tV\ il3 7Sil5 7^tJ;a* N 
S/^^A^a-TSo ^bT, »SU&SB7?8VSB 

[0 2 5 7] £T, W±4VSBh8 VSBdo^Tlft 
0Jbfc#, 015 9 (a)-(d) T?ttl6VSBi3 
2 VSBMo^Tl&^-r&o 0159 (a) (J16VS 
BGDConstel latio n$r^^" 0 015 9 

(b) tt2o(D{f^©^;U-r7 2 2 a-7 2 2 ht: 
^;u-^bb, 8o<z>e^fc*3te'rc:i:K:«t?)x 8V 

So dCDJ^-a T ime Division Malti 
plexT, M*W^8VSBM^*3aSoTt>ffiJiSe 

mmM-f& 0 fib, ^cd^s^h:*^— ^ b# 

2/3tcftSo015 7 (c) IW^:4o^-7' 
7 2 3 a -7 2 3 d i: U 4 V S B h btt -5 tz&>2 S> 
£ 1 3 • C^til^fe, Time Divi 

sion Maltipl exT*r^t: 4 VSBf^ 

S o 

[0 2 5 8] ^OSSCi^ 1 6VSBfflC/NtfI 
<So«8VSB, &b<fcfc4 VSB©5r— 

(d) ©<tdl: 1 6 V S BCDm^&Z: 2 miZ-f & ^ tlZ 
J:U, 3 2 VSB#£j£T-£5. 1 6 VSB©§! 

t,5bit/s ymb o lOf-^giWIthS 

[0 2 5 9] ;Mt?it^fcci:$Ji:S)5i:, HI 6 
l©VSB»3«©:7ny*HCjS-rgm*4:iai 6 2 
©V SBi£«gtffl:/P v ^Hfc^-r2SM«l©«lJ*2:*: 

So 

[0 2 6 0] iC4-VSBt8-VSB^taia 
Ufctf, il5 9 (a) (b) (c) ffli -5 & 1 6VS 
B^fflV-vTe^-rSi^T-tS., 16VSB©±§-&& 
*±tt»*fr-5»^6MHz©1ff«^ 4 0Mbps© 
gMI^fctlS, UfrLHDTV^S^;i/EE|g{§^© 
^-^l— ht±, MPEGa6fefflV>fc»-&l 5~1 8 
Mbpsi:ft5fe«), < & 

So SI 6 9C^ti9t;Redundanc y : R a6 
= 100%W±i;St), lf+>^fflf^MDT 

tJfe*«W-e^ 8VSBC^LtMmv^ fit 
2ft>^UfflHDT V©jfe±Stj££-r;i> tfcfc 1 6 VS 
BT?*4fcK*KH:4 VSBhlBjCT* 1 0 bliJSb^^ 

-tr-t^^U TtfSK&So BtJM©«t-5l"4 -V 
SBfttRedundancy : R« = 1 0~2 0 %f 
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tti-fr^o Ml 6 9*»&l?J3e>3&>3&«k-5fc % 8-VSB© .tOtBAl/SV^W 6 5 cCDA*2Ci3ie>ix-6o 

Redundancy : R 8 = 5 0 %T?3E#£x.5— P £©8Mfc« i: & £:, !BS»<ftflEB*<fte9fe««lb& 

jE»^b**T?SS. = 7— ITIE©[gB»flt*£Ki;;*:g HuVu-Hfig^-Ofl^T-feS,, &©* f ^ >^"2 

< ftft-rt-b-— t^Try^^H T, 7 6 5, 7 6 5 a, 7 6 5 b, 7 6 5 c 

DTVJfi±»i3ift6~8MHz©**jW|R7fff-5*fl : 0 A27 2 {'tOUtoSo C^Lt, ^SI£H„V„- H , H H 

fcfc-rtt, HI 6 9 5b»£W&a»&J:5fc^ 8Level V L -H, H L V„-H^ UTHi.Vi_-mg^j6^JffiS 5 

-VSB#*fc»***»9«»&VSBSJW*aT?*5 5 6fc3&&*U ^jfcByiSftT 1 o©0WfeOT#» 6*1 

5. -©Bfcttifl'iffct;^ y^7 6 5 d©iB^7 2 i^ffi* 

[ 0 2 6 1 ] £T*5£#l3T-fc£03 0©«fc5«:iiMfe^> aP5 5 4 fr£,aJ££ft£o 

3—^4 0 1 %mMl>tz&. 123 0 070 9^11^ H 10 [ 0 2 6 4 ] £©«fc-5C LT* 3»©»»SiWa!fegfB 

^*4 o i y 7 -1 >vfm(DvmL(Dfr%mm $ o [o 2 6 5] ^T^w^scBuii-r^-r 5 >^i ^*5v% 

4, 40 4a52-3t)O o Cil 7 9 4 inTS TH„V„, H H V L) H L V„, HLV L i^4A*S-&, H 
its 07 0©^-g|gP©7'D^^^(c^-r <) i^Cld© i-VL-Hff^-^fiE^-g-s,, -?■©&, * 5. > ^ 1 hS'J 
«-IilHJBt:<i^&KF^«|-?2iaa-rci:K:«tDlslBft8iJ <DXm*4 ^ >V 2 tjfci^T, H H V H -H, H»V L - 
Sf?5. -flSrift^-rSfc, SBltNf *;i/t?l±A#ffi H, HlV„- H i:±IB©H L Vi_- Hff$: A^-fr, « 

4 0 3A>f>®HDTV^-;l-HDTV0«ti^tt »©SMWS9&f»Si:^5#«&i:^T^3. ftoT, 
B$IBWlEI§lIB7 9 5 fc«k i$^$ft£Bi§£:ft.T#gi 2 o©^;i/— :7©{5^©# ~ >^*rfe-rifi«A s » 
1^4 0 4!:^!), H„V„-H, H„V L -H, H L V H - 20 

H, H L V L + 1 ©4o©fiS;^{c^-[t?>nSo d ©*§-&> [0266] 4>U A:fr Ufe<l^©±13l&S- 

^■f'vf 7 6 5, 7 6 5 a, 7 6 5 b, 7 65cfctl© ©*-f 5. >^©JiJ?#Sf oT^fc £fi« UT^ Sti^-fet 

{igfcjfc 0, £EJ§SB4 0 5 C, H H V„-H, HhV!.- Z>tz£>XJ v =f- 7 6 5 , 7 6 5 a, 76 

H, H L V„-H©3o©fM-s§£ffi;fr-r3. L*>L, H L 5 b, 7 6 5 ct^€ij JgltMU B§RB*S£iafi-r 

VL-HOfl-^tt^-f y^-7 6 5 c©Ui* 1 A>&^FBBtt 5 £ h^Ifc^S. L*>LS£{i«S©S£<t{g-*?£III7 3 

iaffiEIBS7 9 5©A*>2^A*iU 21M *) ©«fc? t^-f 5; >^ 1 t $ -i \ >^2 t^W^C^JSI U 

Rf^*!UB3S©ffiS^IHfc:4MfiaK4 0 4 fca&&;h#|>ya TSSitSifcfcJ:!), ^Mfll£l5IHIIttHSiaE&iP7 

3I£*lH„V„, H„V L , H L V„, H L V L ©4^©JES,^-{C fi^T, SaWOflUES^tt^tft* fcV^J» 

5, 765 a, 765 b, 7 6 5 c tttti* 2 ©{4g{C^ 30 [ 0 2 6 7 ] S 7 3 ©B$FtSiaaH©D 1 l£j£fi m^com 
t>ZtzV), 4 OCElc^ttffiSggB 4 0 5^e»tl5. £© *&JD 1£^U ? >^lOiP|tfi(:Df + 
±-5fcUTia7 0©«|J5R4fci)l^d«liD ( 3ffi1-*CttJ; >^^T-H,.V L , H L V„, H H V L , HhV„M-^ D, 
t)«-IBiaB* s ffl«T?S*i:V^»5i* s ft*. ^ ? >^ 2 ©ifflC D 2 f + >*;i/fH,V„ - H , H 
[0 2 6 2] iWZ£©«kd&3Jl©|lgJi3>©iIi^eai£ hV l -H, HHV„-HO5t&&0l^HES*?x 

ff di:^«S{B!|{3{iJIM^J3©0 3 3 ©:7d y ^Ufa^ Utv^. £©<£-? \z Lxmm(WzfrMLXmmm^& 

^X5i:i7 l©«fc-5&:/D #UI«6;*> i:^ 5 

(i7id* ) ©©|sID«J5K©-&fiEil5 6 6#2oMt5C [0 2 6 8] ifefcgfl ttUDttftaofttf^-fk. £ft£>© 
[0 2 6 3] £ftfcfcg|7 2<D£.oteffif&ZtZ>tm7 0 40 -5?©^— * 810, 810a, 810b, 810 c©Bf 

©^i§ss©«-&hi5]«{cbT i-^©-&jg!<ifiT-^T-§ F^saias^-ro comc^t, ^-^©Rgcsij^— 

•So S7 2 SrBJB^-rsi:, 5oO^-f^f, 7 6 5 a, ^811, 810a, 811b, 8 1 1 c £££{rr So 

7 6 5b, 7 6 5 c, 7 6 5dCi!), If, *f 5 > t5t gW^-rSSfl^-^tt^^lCI^^tlT < 5 

y 1 tjsv>T, -y=f-l 6 5, 7 6 5 a, 7 6 5 b, Z. t "TS t. II 7 4 ( a )©^D >y ^EKC^-T^ 

7 6 5 cCAfctflCtaj&efoS. "TSfc, ^H*^gP 2Si«3i>n-^4 2 2(i^-^?iJD 1 1 A±7SB5 

5 2 2, ^2ff^$P5 2 2 a, jg3^^5 2 2b, I 2 1 tX-i 1 2 LTft^ fcffftSB 5 0 3CA 
4{$fig|5 5 2 2 c*^&^H L V L , H L V„, H„V,., H *"TS. ^Jx.«, 5 s - ^ 8 1 0 ©A^^T^ttg'J^-^ 
hVh©/!-?-*, ^-T <^^S:^bT-^i5K^5 5 6 ©*fjE&-r 8 1 1 ©^^i'^S^S^f t\ r—* 8 1 0©^ 
ZAtimzXtiZti. lo©«MfeM^fc «57», ^©^-^ 8 1 0 a* s A^j^-2)Ci:{Z75:?, 0 c 
&5. CCBMfcg^ttX'f v^7 6 5 dfc»&ftttl;&l 50 d-Ti.^ iiJci 5, £jE£»©»^4:P»©^«-ei$#§!l 
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[0 2 6 9] El 7 5t4HDTVS26«*rsa-&©^BBE 
iit^^o 08iLli»3l*3»a6D»l^-^>*;i/©NTS 

cjEs^^n^-r^H L Vx.m-^$:H L v L (i) 

Cft£D 1 m-^OXUT'^T^—^ 8 2 1 CDt£B£B$Rg 

Elt^c ^ if=-v>^;i/©HDTV^Jnfie^«cffl^-r 
£H L V„, HhVl, HhVk«*H:D2S^©t-*8 2 
la, 8 2 1b, 821 c ©{afifcEBt* £o 
1 ^ -V > ^;b<Z>£T CD^— ^ o rsiz ltm<D T VSffic7)tf 
$re$>£SU^— * 8 2 2 , 822 a, 822 b, 822 

mttz&o z5^xi^<DW&&x&x<Dmfr&wmx 

[0 2 7 0] H7 6©«tat-D lff^KU 5^-^ 

8 2 1, 8 2 1 a, 821b, 8 2 1 c ^SlbT t> IrI 
«<Z)»** s W?>iiSo IS©4PSK J p4ASK©J:a 

o 

[0 2 7 1 ] 07 7li, iiliNTSC^HDTVhl 
gMHDTVfeKIt fiSftKNTSCfcNTSC 
i: H D T V<D «t *5 3& 3 »(3DBft§fe*«gaWt- 2 »©»Jie 

HS^-T. 0IAtt. jS*««NTSCJ:NTSCtHD 
TV©3JlCDIBMfc6«3a6-rs»-&D 1 <3^fct±<6*«fcN 

T S C{I^-^ffl^f ?>H L VJf -^-^^-^ 8 2 1 CEfi 
5**lT^5o X, NTSC©^8ifefe5H L V„, H 
H V L , H H VH(Z)M^©(l^iiT--^ 8 2 1a, 821 
b, 8 2 1 c<Z>{£B£KS£*XT^£ 0 HDTVCD^&t 
fl-^T*fe^H L V„-H, H H V L -H, H H V H -H{f-^{i 
f-^8 2 3, 8 2 3 a, 8 2 3 b tcEBSftTV^o 

[0 2 7 2] ZZX&s Ml 5 6^11 7 OcD^O^^ 
<t5t: N ^SE^O 2T*lftB^b^^^"fTIEfg*CD 
^BMbfc £ § i£3tt&IBJi& 4VSB j p8VSB^ 

1 6 VSBfcli&JnUTV^o *<*85tttHi.DJiDie 

;i/tt26BE#!I 2 T"3z£^7c ct-5^D a >*;i/«fc 5 Arti 

Hi{E^&«>x ft©r-* 8 2 1 

a, 82 1b, 8 2 1 c i t>C/NfiS©fBV^^43V^ 

NTS CTVCDp D pfit'SMS4t§- t«?5c ^ 

Dii^©*OD 1 - 1 ft>*;i/l:fe5f-i' 82 1H: 
Dx- 2 ft >*MC&£ffeOD^— * 8 2 1 a, 82 1 

b, 821cJ:D 3«a&*K:3i<U SiBMbSilT*) D 
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[0 2 7 3] ST. D 2 e^CDaHJCt±«J31fl5j^Di^ 

»«SNTscews4sn5« c/n«# 

*K:igV^g^S*ff=Tl±^DATH L VH, H„V L , H„V H *s 
S4$ti, NTSCfittfHST-SS. $^>i:C/N<a 
10 6Dr^V^{l^T*(iH L V L iCiD^TH L V H -H, H„V L 
-H, H H V H -HfeS4^n^feS!)HDTVfI^B4 

^o^x3~D<Dmm<Di&mtisx%%o z(d^^ 
zm^z^tizx 5H5 3-e§tt9iLfcs<i"5iffi««ttia 

9 OcogffK^^d^^;^^^ (3 2/f 3Jf KUEA 

[0 2 7 4] dC"e|g|7 8ttE|7 7CDB*HEB©»^0) 

2©^d ^^EI**e>D 3(S-^(3D^3A*gB5 5 1 £«V> 
fe*ffiti7 4 (a) ©rDy^0©*fi£SiD**:«filc 

[0 2 7 5] Sjf^SlftBai-Si:^^ ^ HZ&^XX 
±rgP5 2UDD l{I^,A±rS5 5 3 0 X D D 2{I^ 

^Sfcftdft^B:;*^ 8 1 2«Cit)f*Sffi5 0 3 CI 

im&j&iLisxmzti&o zcDimm^mi 7©ptriEf 

EEWM^aWSSP 5 0 3CA^ ttfijQSSiift. 
* l^>*;W)Hi_V H , HhVl, H H V„*sffiS5!ia$ 
8 12 a^iMt, ^J5KS5 5 6 6DF/f^<Z) 

#-&J5££ft&o C©efl4^^^7 6 5 a©tH*l* 
&7>fyf 7 6 5©AA2t:A*^ ^jSag5 5 6co 

[0 2 7 6] *£*>f §>^2^*5VNT. 17 7CDB#P^ 
lEiElt^t ioCD 2fS^H L V H -H, H H V L - 
H, HHV„-Hfs-5tfA*^nf*SSB5 0 3 £ £ »9 S 
7^ 7^8 1 2 a^^bt§(l^^M?5 5 5 6 
©m£©A*£A#S*U GtiWmZtlHDTVm^lfi 
UiA§n5. COHDTVif Ii7>f 7 6 5 a(Dtli 
40 ±r2 ct 5tB*S5 5 2 1 £^ IT H D T Vff ^&thl}2tl 
*• ±JE6D«taiCia7 7 ©teME«£ £: 

l^M^fc^o &iK 17 7l±BlfraEBEl7?ttD 1 , 

l^^s !S»<fe«HDTV*Jni40CDPBJi©TVa3S 

[O277]079ttDl,D2, D3©3»©*0gra 
»fefflv>fc3^6D»BCD^Si^^SieJBStti£©RF 

50 ;K3D#ja^ttl^He5tmaLavN±^ CEfibTfeS. 
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3A^S5 5 2 1 aS^O^fcgffgrC-fcS. H7 9©B$fS 

5*1- «fc ^ fe®**«fi£T- §{fm#fitf&T* § & u a am 

[0 2 7 8]tm BI7 7©B$MEB^ El 7 8(D7 

wtmhmzmtX'&Zo ^©fc»Krott*e-rs. 

X, 138 1 ©ISMIEBBICfcStD HS*fc±T©<§^ 
ft«Flffl#S1-SCi:t.TfSS. £©»•&, f-i' 8 2 1 
fcSU^-* 8 2 2ffl2-Pfflf-^l±r-^ 8 2 1a, 8 
12b, 8 2 1 cfctt'VC^— HIIEfl6*fci6i«>Tfc 

5 o fuifi© i a c*sa w c »— ji-e & § tftasw c & 2 
«©PBBfiasi:&oT^-&. *b^+>*;h©5* 
— * ©H fc: gij©*iffi?- > 2 ©gij^— * $ ti 

>k H7 soisiHEBiafcHfcS&JBtfw&ft*. 

[ 0 2 7 9 ] 0 8 1 ©B$IBI£BIS©t§^ Btfltt&IWI 

iltt-oX^ZW, t'— ^ 8 2 1, SUt 1 — * 8 2 2©fej£ 
try hu— r*l/2-*>l/3fc?5i:-r£i:fcJ:?K r 
©^— ^©1sKlRf©^7 — h^TtfSfci&s ^isa*j 

[0 2 8 0] i8 2fcfc, g|8 lOffiBfiCt^, 
^-^^iJD lfi^©^^e^-rs^©iB^7 ; r}-^4 

2 3®7Dyi'if, ia8 o©7d ^^ntc^-ri®^^ 

xmm u fc bb^s t m v, tz ibrnw* «b&-t s « 
[0 2 8 i] tiictac, ^8 i<Dmmmwm<D£ o 

5 0 3 ^$#§5 5 6©»S^:rtit:H!J«-C*afcV^ 
2>«#&3o X, 4o©j£#;mMWlc:a«SftTAfc 

l§tfi£3§5 5 6oi t)EI3 2 ©Wtt-^jEftgE 5 
4 8©rtgP©[H^^D y?&\ti-tZW&l$,<fr£fcKX 

sa**Sfc«tt), ^<o*»©^Dv^fe^aij-ettfflb 

[0 2 8 2] JUl±©«t-5 C UT«*«:*tJa-Cg®«3&«*l 
JSfcTSSfcV^fl&S* 5 **. gQIMH5"TJHU AS 

< (D^mtmmm 1 , 2, 3TBMiaufcPSK-*>QA 

[0 2 8 3] X, dftST?©3UE0"JB:FSK9aBfc:t,ffi 
*5. 0S*.ttx 083©«fc5fcfl, f 2, f 3, f 4 

©^«[©FSKaaifeff-5*&, ^be^j 5 ©e 5 8 ©ft 
^EME©<t'5t:^;i/— y<t^m\ ^^)i—y<om 
^&itLm&mtzt sat), ps/i^eiitfT* * 4. 

[0 2 8 4] 083 t*5V%Tra«a» f 1 , f 2 ©j^ttft 
P8 4 1 £D1=0 i:«iL, ««»f3, f 4©««t 
m&8 4 2 £D1 = 1 t^ttS. ^bt, f 1, f 3 
£D2=0, f 2, f 4£D2 = 1 i:^itl>t, HCm 
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tiot:, Dl, D2©&lbit, ft 2 b i t ©PiilS 

e^pjfgii^So mis, c/N©sw»<&ttt = t 

3lZ$5^X. D1=0, D2=1#4?£T'#, t = t4t 
:fcV^Dl=l, D2= 0#W:£T-;*S. *I:C/Ntffi 
Utg-^ictt = t 3 £iS<,->TDl= 0ffl^A s , t = t4t 
)S^X D= 1 ©^#ff£T*§£„ bTF SK©pgJl 
SJeStftfSS. H5E01I3, 4, 5ttt«IL&l8Mfc«-5 
©»»3!©«iSfcc©FSK©»»S©*«e3@S;#5S£ 

10 [0 2 8 5] X, 18 4£DJ;9^ 7n-^i!:fstl 

So ^M5ttASK©fe»«£lS3»B£i& i 'C£a. 
[0286]@84 ttgBS^B (Re coder) 
fl*t (Transmitter) fcB£*B (Play 
e r) Z&inW. (Receiver) ©7"n \y ?m*fF 
to 

[0 2 8 7] H8 4©^Dy^Hfcd3V^T. 
$4s«R 4 3 ©*JE^J 5©VSB-AS K*H2r SW^HE 
ttt 1 <Dmmmm 5 a *E«SB«SW3fiHS^:P > 7" 8 5 
20 7 aC*S*i, S@4K 4 3 ©§<s[h]E& 2 4a £5^1? 
4If7>78 5 7 btl§MSrtt;J:!3, 

I^TVSB-ASKfSSfefi), VSB-ASKff 
*ASK^i:*l6UTttre-r4- 
[0 2 8 8]B8 4OK^SRflBt4i:, HDTVff 
ttVideo encoder4 0lT-ffI$tl,fei2 
•o©^— tnzfrVtt>ti, Ilf-^?iJB;ECCx>3- 

4 4 aT-1 9^b^ tifct, Trellis Enc 
30 oder7 44btJ;D, h V V Xft^lbZ tlX . VS 

B-ASK©Modulator749CA5. Rec 
oderCl^&Of f set Generator8 
56CiD, Of f s e t{s^-<&*D^fe±T-|3®[51S§8 

5 3 td«t t? . aSl? 1 — 7 8 5 5±fc83»**i«. essss 
B©T ransmitterl ©J»-nttO f f s e t 
Generator856 tc «t 5 D C*7-fe ^ bSflE^ 
A S K{ft^f£fi:ft£-frT U p converter5a 

Mi4 3 + 'J 7B4tfSJBt&5. mmztitzwift 
40 ©4VSB, 8 VSB, 1 6 V S B©V S B - A S K{f 
^tT>^i-3 2 bti t)5M$*iSe[HllS2 4aSl 
IRII8S8 5 2 atCA^^tlS. 

[0 2 8 9] iB«««-e«3*$n&ffi»m^ttii 

K 8 5 4 aT-B^^tlTS^IllSS8 5 8 *iST|B) 
D<«^t§8 5 2 bAgf,W„ 
[0 2 9 0] %H88 5 2 b^A^^ix&e^ttaWS 
8 5 2bC7^;^ 8 5 8 aMT, huM©VSB^F© 
ASK!MWI8 5 2bfciD, m.m<W^<D 
Mir— *?iJB:E 0 0^3 — ^7 5 8 atiD, ^5 — 
50 ITIE^tl, m2?-f?mT r e 1 1 i s^a-^7 5 
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9 ht EC Cr3-^7 5 9 a £<k 5 ^—fSiE^tl 
So fLTtftr^- ^4 0 2tC<fctk B*^{S^tff 
S£*lHDTV, TV{t-5f&b<fcfcSDTV©{i^#ti} 

[0291] Trelli sft^ib%a(DmulZ& i3 

SlggBttf&AU !3®B:£i£gM©iIi«#&#;*ftSo c 
©*§llr, §{f«4 3©F ilter858 ate, Ell 3 

<UI©Filter7 6 0a^fflM5; 

b— r#T* 5 So -©:*-£•, SSS* 5 ^v^B#i,m{C7^;i/ 
^*A^T*3< t:§m<f-^A s m-rSo dtifcitltSfc 
» ia6 5 iz7f;-f£oi~, ^^—v--vmnzs7 8 2iCi 

7tD^TV7^M76 0a|ONU tfi^ifite 
V^B$, 0FFt5^i:ti Filtertiilf 

[ 0 2 9 2] 118 4©±§-£til l^-^'Ji:^^ 20 

S2f- ^^jicgie 6©^ • ^^^>7 r ;i/ 

«$8 J p#a^ r D y >7 © -f * — yr- * ©-n y ^tf ?R© 
ioMSSHigh priority (HP) SS 

seat/iBinrsd^ictt), ^ • ^^^>^;^ «• 

[0293] £ tzM 13 7, 117 2 fC^T*" <to 8 V 

sb^i 6 vsB©<5^at-*5^T, ms-frmztitz 

E CCf3- ®M»)lTIE®n— YVJ 

■V >*)lT-g.Z-, HighPriority (HP) ft 

So HPtt?g©^^-lx- httfg<^Sfctof5^?&t43 
V^TabSSjgy -Y X##g:£ Uf-Sf * s &-(b b L owP r i 

o r i t ymm (lp) mm.*mmt*tiTt>, nvmrn. 
(D^-p&mmzn-b^t^^ifam&mz.ti&o HPtt 
ighbTHtiai©^- x?^>7)\smm j $>w@L7'vypm 

{4©^—^/^^ r-©7- FV^.^©^^^— ti$g£££l 
-rsctJc«tf)X^7>^;i/©MI^* s «BtF^^UlK 40 

So £tz&mm.?u ypcDmmttjtetm&ffikztiztz 
tb&m m ^ u t * ^©iiK^^b-r sfi w-c«i 

Sg^fcfc, TV^?flSr$>S?iJK©iaKT-^K-rsci:As T . 
^S^O^JJUASfcSo 

[0 2 9 4] (HflgtfiJ 6)^6 ©gllSSWc <fc t> #S§B)§© 
f£ j£f 7? 5£ £ MM! £SIS fc Jftffl b £ 1S£B^ f 

s„ »J 5 -r-iiMfilcA s Kess 

mmLtcWi-&*7nlstz&. ffitmmx-mi 7 3©7d-> 

^7 J; ^ &^<6© ASK l2^S©m«,lS^S^ 50 
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Si«t:t»*SSWfei6ffl-rs^i:ii s, r-*S. ASK©ffe, 
PSK, FCK, Q AMJc#3§B£©C- CDM^l 

mw.(DMi5\zmmx'% s ta®se©#!i£ffl^-<:i&B r § 

IS. 

[0 2 9 5] ^-fs 1 6 QAM-^3 2 QAM©5S^,|3® 
W£SESC*IISBI3© C - CDM*aSIffl L&W&fll^ 
T^jf-fb^i^Wb-rS^SrlftBJt-So 084^ 
M#J5T-#fI©VSB^9ASK£ffl^£fc2l • 
MtoV^THfcB^bfe* 5 , ^©@84©ASK^QAM(: 
^^T^IBlb^SWf^flSo H8 4, H73tliQ 
AMC3C-CDMS:3Sfflbfc«-&&S5iB^-rSo tlTQA 
M£C-CDM^fi<fbbfcfc©£SRQ AM^Pf-S;,, & 
^3111 1 37^1154 T-fi, ^B^e^X^ ACJfo 

[0296] EI8 4, 017 3 £l&BJ3-r S i:, ®M§Bti 
B£Ss»8 5 1tt. A±/b£HDTV^©Bfc0<s^£li 
ftx>^-y4 0 1 ©fg 1IIK^>3— **4 Olati 
2®^>n-^4 0 1 bfc«k fittest: 
^gSbffiSib, A^7 4 2©^©^l7 f -^?'JA^a5 
7 4 3 CHi.V L j|E»SP©fijWlft«ie^S,SB 2^-^?iJ 
A*>SB7 4 4CH„V H JEK^ft*trW«l!*<feM^*A 
;bb, ^«88S8 5 2©tf>©^iagB7 4 9trA*-rs. 
asiT 5 — ^5»JAiiSS7 4 3T?I±, ^i^-ITIEn- Y'ifiE 
CCgB7 3 at^Tfii^fi^tttJD^ttSo — ^ I§ 
2 5 s — * MA*® 7 4 4fcA#3ftfcJ8 27 s — **JB:1 
6 S R QAM, 36SRQAM, 6 4SRQAM©i 

2 b i t , 3 b i t , 4 b i t N i:S5 0 C©ft^- 
liECC 7 4 4 afci tJKD^^b^nfc^Trellisoi 
>3-^S7 4 4bCJ;t) 16SRQAM, 3 2SRQ 
AM, 6 4 SRQAM©iSi§r, 1212 8 (a) (b) 

(c) (c^-TTrellis Encoder 7 44bi:i.t), ^-^1 
/2, 2/3, 3/4©Jt*©Trellis«F^b*tl4. 
^Jx«6 4 SRQAM©!^ %\ ! r — #Wfc?. b i t 
T-^2^— ^5lJ{44 b i t i:&So C©&toiai2 8 

(c) t^^J:-5>o«TrellisEncoder7 4 4 b 3 
b i tf-^5:4b i t b bfeRatio 3/4 ©Trellis E 
ncode^f^. 4ASK, 8 ASK, 16ASK©1§ 
mbm 1/2. 2/3, 3/4© Yl< U^ai>3- 

S— ^T*3i5— ITIEt^* s ±A s Sfeto|B]— ©7^— ^-1/ 
— bCDi^ — lx— h$rT(fS^i:A5T-tSo Z\<Dtz&>m 

Kmmmn^h b < iieii^©* m.&mm&mz. 

S. ^&E0 f iJ5T*iftBeb&8VSB©fEKli'X^i i ©^ 

3 b i t/s ymb o 1 T-feSfcto, 1128 
(b) (e) IZttsTR a t i o 2/ 3 ©Trellis Encode 

r7 4 4 g, Trellis Decoder 7 4 4 q£{£fflT-§\ 3H£ 
O^D-jii'mi 7 l©<t^{C^So {Sb, Trellis 
EncodettiIES#^t3&:5fe«), nMW 6 ©13 8 4 <D7 
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o v^0-CH:x7-l/- h-©7c^1gV>S§ 1 "r— ^(Jtcte 
^JiJ^Trellis^-f-fbf ^-b— h# 

SirV^^tffeS. gf3©»-tfMif§SE0!l5©l26 4© 

If 35 7 4 9 T-^fl£ft£{f^tt!BiP:B£!3E§8 5 3 

;W 5 6 <fc t» AC/W 7;*$ftig 

rfeS8 5 7 afcJi&flirfeSiiaSt'Ny K 8 5 4fc«fc»)»i 

[0 2 9 7] I3®e^©7 v vy HilH 1 1 3 ©gB& 

t» ofclitt 1 6 S R Q AM©±ff ^ 8 5 9 {C«?g^§B^ 
SnSfcttiC, f <=©2fg©2 f «,©JB*Rfc*»oyW 
Dyhf B ffi-^8 5 9 a*»RIWFt:iB»$n*. ««»f 

bias3££5^WT^®-^8 5 9 bti AC/W77^ 
iD^T^g3^$n^fe»I3^©M* s '>^<^5o El 

1 1 3fcjjvt-3jB©?-fc 2m<D^mm.<D^mmd*-zix 

TOS&», §3®ff£T-#-5gMtfctTh-l-2, Th- 

f 8 5 9&£ 2jf£T#{i^8 5 9 C& £> D ,©##§3 

[0 2 9 8] mm^lZ 1 6 SRQAMSffl^fei^, ft 
^jSlEBttiai OOi^KftS. X36 S R Q AMSffl 
V>fc*§-g\ H 1 0 0©<fc-5t;:&£. 4ASK, 8 A S K 
£fl§^fe*§£\ HI5 8s 168 (a) (b) ©<fcp&|£ 

atft*. £©«-5**i£-r3*&, atft^y p 8 5 4 

£f§^§8 5 9 WD» 5 9 a#ff£ 

Sftx ifr|3gg8 5 7 bC«fc DJgrtJ;*;ft,5. ~©{§^<fc r> 
D8*t«B£l£lg§8 5 8 ©7-f 8 5 8 aC<t t» 2 f . 

s^wd * Mt^f *u i/2&m 

S8 5 8 btiD f o©«&*3b*B££*x(MI»7 6 0 
£j££>*i£>o £©B££:h&*jSI*fcfl3^TfMlg&7 6 
0C*V>T±e*tt*M*il«. COBS, HDTVffl? 
©^C/Nft©S5V^^,t3^-7-8 5 5Sffll^feS 

£\ i 6 ^©&{f ^,^©#S'j l -p? < & 5 fc tbmmts 7 

6 Ofc^VTD 1 tV 2©5R##«»iSft*. ^UTiS 
*r3-^4 2 2Ci 9±flre#B££*l.&. HDTV 
VTR©*^Jx.Kl 5Mbp s©HDTV©ifttfy h 
b©TV{g-5§#B££ft3o C/NfS*sfglMf^ 
f-m 3*H4gfv\, ^^T-miSOVHS^-T* 
fcftSSfflOKC/NS^-rtttl 0dBfcl±C/N© 
^ffi&C/NfiWfg^fcr-T^^-T'S 5 5 £ 

ffl^fc»-&{±c/N«*s®v^«) i Bifida 6«©(i-9- 

*?|JD 1 ttWifcT* Stf^^— *8ID 2©2bitfe 
KI43bit*ib<li4bit ©y^-^^JttS^T- § 
-f, S§l^-*^>2 b i t©^— *?"J©*** s ?f££ft 
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S. 2H©»flg©HDTV]Ijfife«^*f3«ff£l/fc:» 

»^ 1 5*-^ jy©<s i/ - h (D&mmmE^, mitt® k & 

m«7Mbp s©?^ h*NT S C©TV{f^-#tB;t>£ 

[0 2 9 9] *&B|1 1 4©^D v^glt^-f Ji'StcSS 
2^— ^^JfcB*»SB7 5 9 h.mi^-^nX-h^l 44 t 
m2mm.9 : ^-V4 2 2 a*«l&U SSl^-^JUD, 
©*feK«H-r49J»QP SKSS©a«Sfe4,oetr«y 
10 M^-HMl©lB*ff££Efi8 5 1 *— 3©a8ajB»fc 
LTaft^T-*?.. d©«gttSI 1 5 s — ^?iJ©*©IB«fl 
^frAS. Qvj KNTSC^l/- KfflHi^fl-^ 
&IB*II£T?S4. ±a©HDTVe-9«Sf©HSlfy hi/ 
— h ©«^a*Sa*$ft;fc:rt^ C/Nfii$r{±l*^-S If 5 s * 

t-78 5 5&c©(str>y hi/- y-mmcom^mmm^. 

ltt-I£bt^, gIl^-*?iJ©D lgf©##I 
£S*U 7-fKNTSCeWtB*Sn, SB2:r-*?iJ 

ftStt&t^T 1 - ^"8 5 5*W*bfc»^ -;£©« 
20 Jt3&*fiK©E*fl5fe«B'CttHDTV<g^ -^©®# 
£*&«©KjWI£«B'r ti? -f K N T S C T v{s^#b 

T- 4 o©<a*^t>*©^E^#$$B-r s *: 05 *s 

49^5. C©*§-^ HDTVffflliCltAtNT 

KE D T VC^n — ^'©HEg^«ttH D T V©^n— ^ 

ht-HST-^l.. ;ffl<toCHDTVi:EDTVOIM 
30 ©E»W^I6*#**4 2o©^'f7 , ©E»S*fe«S«& 
HIT S % fc »rtJJ!£V^fiffi^g^©^aA s HS^■r- S S 4: 
M«5. *fcffiffl#*](5ffli»©C/N©*v^— 
A^®w©fac/N©^-rs-r\ SsRiSKmbT 
j e©SMK£*fc5 l -7 , *»»rc&3. roi^ciitt 
ft^t«t»«:* t e)tt58tt4*»?>n5 4:4:t.K:«*i:© 
S^-tt*>6t«T-tS„ fieoT^f3fe*»^bL>fcO|3^ 

P^SI3^t)T-§So 
40 [0 3 0 0] IISE0fl5T-i£BJ3LfeASK£«fc£i3»i>T- 

#2.o m&2mcDim*&mizvTm5 9 (c) (d) 

^168 (a) (b) {C^T=t5(-4fiI©ASK J ?'8ffl 
©ASK©M^*2^>©^;1/— T'tc^-Jt, 2ili:3» 
©pgil^bt:^?.. 
[0 3 0 1 ] ASK©16©^D s»^0li08 4i:(5]b 
E 1 7 3©«t^K:>S;S. TrellistAS 

s«b^ bfcw^ic^^-7-±©# h7f*ci5 mmm 
50 x-* sfi»wb-r 4 c t .t safti$]&mBgB«« t- s 
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[0 3 0 2] C^-eW^aftfcOStWSK-ov^TiE^ 
^\ SiiCA^T* ^ C/Ntf^— :/£/m^T 

till 0 dB^±[Sj±bTV>So 3£ffi*>*> 1 0 

[0 3 0 3] L*»U ST, mfT—T* 

x~m i *?u& l < ttm 2=r-*? *i*K»B£-rss 

^-^tfO^fcf^ 3 t^— ^ij©^— * ^ii^D U #|;L«3 
P^iB© 6 4 SRQAM-?>8 A S K £f3^l?£-r£;* — ^ 
— H D TVVTR«»h^I^^S^,^^ e>H 

It-**], »2^— *?jb*B»»£Tg&vMB«« 

<D 2m<Dmm? i mm^mxm^hf^m^ mz^-*? 

WAM^%ta\^% 1 . »2?-^JiJH:^t:S4T 

[0 3 0 4] C^T18 4<DH^»f^©|ftBI§K:KS. # 
4t*eii«Slr-78 5 5 S»fit^y K 8 5 4 

s^tnes 8 5 3 1 «t t) nsEm u^tcias 852 

i3^^ 0 (tHffltt^BEflfl 1 , 3, 4fcH(£HI«&»f^S 

^J»JDlt»2r-*?iJD2&ff4U 3§2^-^iJf± 
Vitabi^n — ^^©Trellis-Decoder 7 5 9 blct c 
ode gaincOr^v^v— ITIE^^tx, U— M£<£< 

D 1 N D 2{s-^l±H*^3— ^-4 2 2 lz& 

[0 3 0 5] J^±ii2ocopgJl^^o^|3^B^a 

113 li:fstJ:-3l:s £"TH D T Vfi ^itm 1 IB 
ft^n>^— ^4 0 1 a.(Dtp(Dm 1 — l@ififeji>3-^4 
0 1 ci:» 1— 2iS«ai>r3— ^4 0 1 dtCct t) x cpJS 
^ fg^CO^m-^- CD 2-0(7)^— Di-,i:DU2^^K 
^nAi/S5 7 4 2CDa!l^— ^^JA*ffl«cA***iSo 
MP E G^'U- Ki^ffliH©^— ^yUDa-ittECC coder7 
4 3 aSzzfc^TCode gain^V^D ITIE^^b££ 
tl. D1-2&ECC Coder 7 4 3 b t^UTdl^CDCode gai 
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nfttoRt>|TiEW^life*nSo D a -^DUIiTD 
MSB7 4 3 cCit)RFBB*«{b*n^ -^Or-^WD 
it4l>c Dii:D2ttC-CDM^ia8P7 4 9t?SWgf 
ftSB^y H 8 5 4 £«fc 5 5±fc. 2 if 

[ 0 3 0 6] B£R#fc:tt. MJtv^ F 8 5 4fc«t 
£ti&iB»fi^fck El 8 4"t?KBBU&©i:|lI«(Z)»^t 
it), C-CDMtS3aSB7 6 0 t«kDDii:D2{ca[IS? 
tl£ 0 1 ^— ^^JDili^lr- ^ffi±rg&7 5 8(Z)^ 
10 ©TDMSP7 5 8 c£:fc^T, 2 OCD+J- T^i* >*;i/D 
i-ihDUi;tl^ti^) 0 Di-attCode gain<Z>iBV>ECC 
Decoder7 5 8 alZ&UX, K 5fTIE£*l£ Dl-2 

EH£^:j — ^4 0 2 aic <fc t) LD T V^Decode^tltH* 
£*x&o — :£Dl-2H:Code gain<Z)5t^<Z)ECC Decoder 7 
5 8 b£:fcUTP,DfTIE£n££#>, D Uliztt^^t 

£<*i^i:B£T*&&V^ fit, Sll— 2Hj«oi>3 
-^4 0 2d£:fc^TaHS&*U D a -,h^^tlT, 9 
20 >f KNTSC^l/-F©EDTV^*^n^ 0 

[0 3 0 7] ^2^— ^?iJD2&Trellis Decoder7 5 9 
btckDVitabi^^J-u E C C 7 5 9 a£ <fc t>;x^ — 
ITIEStu »2B«Ji>r7— ^4 0 2 b td <t 5 lS«fflllfe 

$tl&o £<D»^©D 2 ©C/N©IBffittDl-2± 
<$t&t&o $£-0X^—7 8 5 5©C/NfiS#/J\£v^» 

©T-78 5 50^D,- h DL2o$()EDTV^ 
^^ti, C/NfttODiSl^-r 8 5 5 *m^&£ 
30 Di- h Dl-2. D2oiDHDTVjgf#B4SJi5 D 
[0308] 3S(Z)^CD^fB^S^m^ 

[0309] mz^m ^m^m^fmmmmm^m^ 
&mi3 2<DmuY^vzm\z7r^£oizm%&— rs 

40 5 5±lZ&7iS^*MA(D5&UY^yt? 8 5 5 a 

T^^(DB(DmmY^-J^ 8 5 5 b^f3®^nTV^ 
£ 0 El^t-^i-JiCfg® h7 8 5 5 eL(D^mz^ 
*I3S««8 5 5 c£SW\ ffe©ffi«G&Di_2IB» 
M8 5 5 d^t§ 0 Clfi^^&^CDlB^b 7^^ft^{: 
0^ / >3&< l^SltSo C<3D^tC|±LDTV 1-7 
b'-A^^lB^^tlTV^^ 0 lS^«-?-<Z)D2ff-^(i|3^ 
8 5 5 a©*ffl«CDD283»««8 5 5 eCc§3 

50 -^m^^^miziiT^^MAcom^y K h 
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78 5 5 f &m^7rs-t£?lzM%h7V>7t— gtb&< 
II 3 2{C^-r*^t^V*T{iv 1 -7'tf^© 

m-*mmzm&$ntzD 1 - 1 w,MMt&8 5 5 c^kw-t 

Z<Dfz&&2>~ £©5f*T-fctfc£#, £©ffi:fe£fcfc 

G l^CDLDT VCD®KT-ttfeS*s|s)-^©liH^: 

IB £»#c €> «+#c© L D T V ©^±& * *i 

* t) (f OBlBffl fcflSBT g S V 

[0 3 10] SfclSOSiittt's'y K H/-7 8 5 

[031 1 ] Z.o LT, *3Bl»TB:fa» h 9 y *©— SB 
ffi»^«aCLDTV^U- K©HH§s£f3S-f 
ffl#ttiEiS»P53SlRl©^3l 5 HSfC L D T V ^ FOUR 

», «^*l$fciiiIffi©^#£HBfc&3fcv^»*# 

& o 

[0 3 12] £&CJlExi©#2&9S£K#lS-*-S 
^ffi^ifi^So Hi 3 2©6Ti:sn^t:D 1 - 1 »ai 
«*£8 5 5 C£K:tf\ LDTV©171/-A4ie»t5 

tfcfefcDx-^gaawKis 5 5 c©— mzzbizm^m 

i&<DD 1 - 1 ■ D 2 flB&ffitt8 5 5 h&B&ttS. £©«USfc 
i5(j-5-9-7'^^>^-;i'D 1 - 1 tC{iLDTV©l 7 
©-SBCimStfEfitSftTV^. LDTV©g!)©tli 
*D M • D a gB81Btt8 5 5 h(DI) 2 mmmm8 5 5 j 

^.;i/D 1 - a ©3~5fg©7 r — ^§B^»4t)0„ totD 
a-ifcD 2 T? 1 /3 ~ 1 / 5 OM©r-7±0 L D T V 
© 1 7b- A©tif$8£i3»T-&£o 
£$t>ffitt-?fe2iRtt8 5 5 h, 8 5 5 j CffiST § * 
F©hU— XB$|fflT.,fc]£^TB#|fflfc®«*> 
1/3~1/5C&3. «£oTf20a«Sf»T'MS' 
K© M/- Xifi££>\zm^-Ci>, ^©ffi^^hV- 
7-r-5ffi^* s i6< ife5. £©fc«>Di_a©»©*§-&Clt 
£ 5> t 3 ~ 5 fi^V^jH t) B$iC *»^5EtL D T V© 

[0 3 13] ;r©73iU±2PgJf ©VTR©i§i^ D 2 13 
flHS4(8 5 5 j £H£1-5fcSf£* s &v^«>. MmcD^-m 

»> b# t tts^t- s & v * o -^3 pge ©^ns vtrc 

o^t), »Ji©»o*»)3^ht«bfe 
3B S V T R ifimwr Z> . 

[0314] te&mmmx-\mmm%.mj5&zm^tz& 
i 6 QAMm<Dmn<D£.my55£,T*t>, mmmvmmm^ 
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[0 3 15] ra#©rtgKH«ft£E»r *#£©#»« 

s©^ * t Rciafc&sc-ettiiiifeT*— * 

IB©lIIH©inffc©:^*B£*-S£fcttT?£&^. ci© 

tz&mfficD&yu >y^ffl^ifl©-rnfeiii»b^B^T- 

tfctAo b*>b s *^B^©Pi)lM©HD TVVTRftt 
LDTV^lz-pfttftSft Wm<D&7UviHD#Tto 
10 «©rftT^&VMl«^^S iJB^IlSfclf^'tfS 4 

[0 3 16] *fSro©HDTV©3»©PS«BB<ft*ff-3 
fc»^K»B£#©C/'N;WB^fc gttH D T V3£©iS 
*?«jKTV«**B^T?SS. ^bTf3®B£*©C/ 
N tfffiV Mi§-£-?>«gt£©igV b fc*§ 
-£\ KNTSCfOEDTV^-HOTVf^ 
KafifMNTSCffflLDTV^l/- h'©TV{* 

[0 3 17] JW±©.t3fc*«lBfc/B^&«3l?l£«B 

So 

[0318] (usem 7 ) mmm i 4 pg»© 

vwrn m&.*k c ja ^ & & © t & * . gdrai 2 -c mm b & 

4f»»©ea*3C4: 4P»Ji©«Mfe7 ff — 

-e-scttciijEgi ©se*6*»«Hfc^i- i -5 c 4 
losiiatffgs. EKcm-r<t3tfii*){Pjtc^i§ 
ft««8 90 a, ^(DmMzm 2 ^mm^s 9 0 b, m 

30 3§ii«t8 9 0 c, i4§ii«8 9 0 d#f§5. 

c©4mjiftsn3H-r**s5tot%Tie'<*. 
[0319] 4»»*im-r5fcttaaifc:.fcs4ji©4& 

3SBWB^7— ITiEI6*©IIB"JYbC«fc5 4S©HSPg« 

*-reMfte-^* 4 jit 

40 [ 0 3 2 0] 0 9 3fc£#SI[USg3©7'D y^E|T-$>S# 
MHSg 3 W9tm&m®& 8 9 5i:4 o©JE*iaB*» & «l 
J^^tlS. ^•fiatE]IIS4 0 4 a, 4 0 4b, 4 04c©ft 

ge©a*eg^«j5)(;(i, in 3 o©^ in»i>3-y4 o 

1 ©*©#8I[HS&4 0 4©7D>>^E|i:|5]b^©T*ra 
fcfc#m&-r3o ^Kiae4 0 4 a^fttSMfeOTftl£«fiE«- 
Hi.V L 4:K«j««-HHV„i:ttJ|HlJER^HHVi., H L V„©4 
o©M-^fc:^«"rs. d©»^, Hi.Vi.ttjS¥<feK*«7c© 

B*«{f-f-©*^-{c^So 

[0 3 2 1 ] ^TA7J bfc«Mfefl^H:BMfe«-(||5iBS4 0 

50 4 aCi »)l««i5R«-i:e«fiE«-fc 2^|j$ns. zk^i: 
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x, xtim^ifimmi o o o#©hdtv«^©»-&h 

t 0 3 2 2 ] {E#IE£#©Hi.Vdg ^tt««iai&4 0 4 c 
C«fc»K ££>fc*^ SiS;£|q|©ffl«ftfi!G##** 2# 

isns. !se-oTHi.v 1 .ai*tt0s*ttaDS2 5 o*, 

^m&m&i / Attune. ztiZLLm^tTimtzt 

LLj£a-ttffi»SB4 0 5 at* OffiBSi-u D.-.gf 10 
i: bT£B;<j£*lSo 

[0 3 2 3] -35, Hi.Vx.OffiWja^® 3j*»t±-&fRS 
7 7 2 cti t) lo©LH(g^t^*jv JE*SgC4 0 
5 bt«fc OEi^nDn^flf h LT(±5^3??xSo CI© 
#St[e]S§4 0 4 c 7 7 2 c©|fflC:E»ffl 

£3'o!§;(tT& e fc^„ 

t 0 3 2 4] ]«^S;^-©HhV„ s HlVh, H H V L ©3J5Si 
#fcfr&&§§7 7 2ai:i!)-o©H„V H -Hi^'5: 
So EEWM^^aifi*^*:*! 1 0 0 0*©ii£r, z<om 
^l±7k¥-, Stfi^tSjtc: 5 0 0 *~ 1 0 0 0 #©*£#£& .20 
o„ ^lt^«liS§4 0 4 bfcj: D 4o©fifc9-t;z#gt£ 
it & 0 

[0 3 2 5] toTH L V,.tli*i: bTTjc^p, SiE^(rI© 
5 0 0*~7 5 0*©^^l$ni.„ Cft£HH{s 

^t£&o ^ITHhVh, H l V„, H„V!.©3/&0-B:7 
5 0*~ 1 0 0 0*©J5K#£fc*>, -&J&3I7 7 2 bf^r 

J5££ft, HH«-^fcfe»>m«S4 0 5 d-effi»«3Fiv D 

UtiJA^tlS. t-otLL, DLaff-^fctfll*. 

« 0*~2 5 03(t£lTffl^ LHo^t) D^fg^te: 30 

2 5 0*W±5 0 0*ttT©««a»)«»HLt)*!)D 
s-^tli 5 0 0 *JJ._h 7 5 0 #WT©J5fc3\ H Hoi; 

5 D 2 _ 2 {f-^(i7 5 0 *W_t 1 0 0 0*JWT©JS«aRjsE 
Mfeo. £©^[3»3fcJ;!>IBJiSi©^-**ji# 
T-^S^l^SgjJiias&So d©m9 3©#8t[I]g§3£ffl 
lvtlQiE0S2T?8HIIL&III8 7 ©gfstt 1 ©•*>©#« II 

[0 3 2 6] C o bTl^jBM^-*#i3gh|5&Jf 
fi^b*5iiCi!), C/N©£Tfcfl^g!»fl<Jfc: 40 

wm&gT-tzwi&fcxk&'mmT-gZo ztxizmmizz; 
*t d©«9*(wis^-r z&mmt^mm 2 -era l 

£08 8©Jg2Se*HfcHfc*J«fc»frc»S. tfc^T 

^©awm**-*- So *: f£ bmwi*&» 5 & 

aToMtfT-^iifli:!*^. c 3 7 
£f¥b<6&H£-rSo 

[0 3 2 7] 2 tCiS^TH 8 8©S{g^©^D y 

* 0 £ ffl ^ T Bftft b fc i 5 1 , §{1 b fc {f $ 
ft, — fTIE^fX, D a - a , D,. 2v D 2 _ ls D 2 _ 2 ©4 50 
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-3©{B^fc£!K ^J«SB3 7C*JtfS*l*. 
[0 3 2 8] ;;TI9 4{i-&fiKSP3 3(D/D-^if 
A*$^feDi- lx Dj- 2 , D 2 _ 1s D 2 - 2 {f^ii# 
S95 5 2 3 a, 523 b, 523c, 5 2 3 dt^T 
19 3©^g|[p]SS{c43V>TSiB^bfeLL, L 
H, HL, HHf^fc4S. '©{i^ii, 7c©R«e^- 
©7>c¥> S»^[pI©^^1 il^Si:LLiil/4, L 
L + LHIil/2, LL+LH + HLIi3/4, LL + 
LH+HL + HHttlOfi«k45. L H -if fcfc^gfg 

5 3 1 at J:t»»«$nBffc^JEKS5 5 4 8 aCtV^TL 
Ui^i§rj££ftTiffi^f&g|$5 4 8 cCDH^VlS^C 
AT^ftSo Hfe^j£&5 3 1 a©^jOlii:lltli 

03 2©iS^7 r 3-^5 2 7 T-|»B^Lfe©T*^B&-rSo 

-^s HH{t^-(i^-aE^5 3 ibc± b&mztL. m& 

^JEK»5 4 8btA***L*. HLM^ttiBttl^)5K»5 

4 8 bfc^THH^fc^jSSi'U H„V„-Hfg^fc 

6 5^«IS 5 3 1 c IZ i bftmZti, m^A&5 4 8 
c£:fc^TLHhLL©^j${l^ BMWe* 

g<S«©aAfflJ3 6TJTVe9fc*:t)m*$iiS 0 C© 
i§£\ HfI-9* s Sifil 0 50*, 151 0 0 0*©HDT 
V{f-5§;fef>fcE0 9 l©§{g!!S«|ll(Z^bfe4o©gfi^ 
f*C.fc»> 4o©DBH©TVe9#g^*n5. 
[0 3 2 9] TV{f^©iljH^pb<iSB^-r5o 19 1 
tH8 64-oicti:fi>fe©*SE19 2 ©e&pgjf « 310 
CfflJ:5tC/N©iS±i:i:t.t:Se««8 6 
2d, 8 6 2 c, 8 6 2 b, 8 6 2 ati'^TD^ 

[0330] m&m^e>mmfcm(DWs'&m 9 5{&&ibji 

«jg0©«fc'5{cC/N©(Di±i:i:t)t:LL > LH, H 

So ^oT^{f7'>^^-*e»©gB^I#i£o<(cotl, IS 
H^^-TS. L = Ld©iLLf^ L = L cfflB^L 
L + LHIf, L = Lb©B#LL+LH + HLft^, L 
= LafflHLL + LH + HL + HH<|fASI4$^. 

ee-oT, jRM^©nr«* 1 ttst 1/4, 1/2, 3 

/4, l©?S«©EBK*J**©S«Jft«-c»e.ns. K 

0 0 o*©hdt v©«-&, 250 

5 0 0*, 7 5 0*, 1 0 0 0*©TVI^fft, 

W. ^©.t^CbTSHWjtlilKtf^b-rsiijiSift 

^E32l* s '5Itg h & S „ 13 9 6 tt^3fe© r^MDTV 

fl£**5S;Tf tt C N# VoWTT? T VfI-5§-©B < ^ 
nltgh^So ftoTI?-— t:^Ji';TEgSiR©F«3<H!|{CJoV> 
T^ffe^^©M-&S6^, t;i/^{f^T*ttxEPT-^1-oto 
tgffT-g^^o 19 7li*^^ffl^f c HDTV©P| 

»aiai©a(Btt!»ia**"r. 09 7 t^-r^^t, gg^ 

LaT*C/N=a, LbT*C/N = b, LcfC/N = 
c, LdT-C/N = dfc^!?«-<7©§{f*^T-2 5 0 
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5 0 0*. 7 5 0*, 1 0 0 0&<DWWWft i>tl 
4. EiLafilrtf t»C/N4»*TU HD T VGDBDR 
^©fc©T-«ft£T-§&Ofl^##£-f £>. b*>U ^ 
©iii^T-fciIf(#sg^£&©©W£(;£T-t3o WlX-iStf 
;i/^lfOBjfe^T*ii7 5 0*. «*W©DJttjSn?l4 2 5 
0*. Z3— * h*5W-SFJft^lt?tt7 5 0*. giWrt 
© 0 JfoS t tt 2 5 0 *x fte® t ©M£Jfc«T & 3 L Jfej£ 
T*t) 2 5 0*®HiMT-MT-&2> 0 W±©«t 5 £ bt* 

bS*§©S*flD£g£j£U D,- 2 , D 2 -^ D 2 - 2 ^-\-> 

;i/^r+^ h©®§y&:S&b&#&ffe©3o©§iffi£-9-— 

[ 0 3 3 1 ] (3S£#J 8 ) fiATx Ml 7 ©*ffiF0 C 
*r5^|ftBJ-r?,o ^OT8tt*#glH©IBJ|g£z££3t& 

■fe ;u -7 -sis y a <Dj&&mwcfom b fe t> ©t* & 
So i2i i 1 5o*w«B«(z«6se«©7'Dy^iat*5 
^■tv>f * 7 e 2 *»e> A**ixfc3aig«©*?&ttBE»« 

4 0 5fC«fc OfflaufcBlflMIJt©^— ^D», D 2 , D 3 

KlSr3*3f«©^-<ix^Dv hC«SIHWMBI;*ft* £HS 
4fc*V^i!ai*©SRQAM#©»JlS©aM£5tf- 1 
o©«3S«fc©»K 7>r^S7 6 4 6gT7>f 

t2 2<t!)Si$^ SB£-j-safiJiwa-eaM&nx -ffe© 

So 

[0332] -tj, ft©«B*6©SEee*ttajftS36 1 ' 

©s<sfi-^tt s r q am*§ (Dmrnmommfia 4 5 

t, D a , D 2 , D 3 ©r-^};bTtiSft5. 

-f $ > ^13887 6 7 JC^T^-r ^ >^ff^ 
* s ^tB$#Xs d©*W 5 >^e^ttfif^f!lffl7 6 5 izm 
btli. affllfi^D,, D 2 , D 3 (i#«gB5 0 3CiV> 

[ 0 3 3 3] 1 6©S*S©7d <v^0(cfeS 

<totC6^^t.b<{iP3^©3o©§fI-tr;i/7 6 8, 7 
6 9, 7 7 0 , ©£-*M>gBfc:fci>SJfeS7 7 1 , 7 7 
2 , 7 7 3 ttBI 1 1 5 k.mi»Dxk&m#n 6 1 a~ 7 6 

i j*mm.mt>*>s ase^R tra >*n4fc© 

SB 7 7 4 ii&aHfeSffljtfl © h?7-f y *S£S£I£8i 
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[ 0 3 3 4 ] m 1 1 7 ©«fe3fc&SC©»<S h?70 
iifl^ST-ii^l-fe^ 768, 770©Ac hfflfij£g 

«i±d=A©iat^-r«k'5fcpi«a»*ijfflatj*2 b it/ 

Hz©r-^ 7 74d, 7 74bi:d = B©i®f-^ 
7 7 4 c fc-fcto-ttfe?*— * 7 7 4dife!) > if©Jfc* 
^Tt2bi t/Hz©-«£JB$^*JJB»*T?&4. 
— £R©tBr|ja$B:«MBtb7 75a, 775b, 77 

10 h^y -< yfm.&^—f 7 7 4 etzmTi.? C£— 

* ffla©* nw^©*«Tja:2se jta^v^. 

Hf^©^57^ »>iTF<0f-^ 7 7 4 efc^UTtE 
3fc©-fe;U7— SiS©g?S{«t7*— * 7 7 4 dfcjjrT.k^fc: 
l^&2bit/Hz©ffl»8ftaMs-ei&Oifc. 

©;*:££ < bTfcrnSLT^fco b*>U 
20 ;i/»Slt-^>-rfcttJB«a»^^^ b;p©*M&j&*fco;fc. u 
fc^5fe^iC© 1 6 QAM, 6 4 Q AM*©^fflMbtt3aHg 

»&*^*-cfctt*jiii«©»©*i»iofcjB5. sw=i*h 

[0 3 3 5] 3«69fc:ttb57>f y **©^Jft«Ci± 
S«aR»*SB<U h^7-f v^«©^JScvM6«tt± 
MI^»^j*^«<b, h^7-r **«©sl»&^j|&«lc:l4 
®<r?.-i:* s v^.5 i A^:<$:©^5riSi?)?,ti-S. 
W©»»SeSI*5C©»fflt: J: t) «±©c g 
30 S„ CCCt^gl 1 8©*^B^©^S£^J8{Cj3{tSii 
g§l • h?7-f y^Mi^^TliB^tli. E 1 1 
8©^Htt±*>6JBt3WS-b;i/7 7 0B, 7 6 8, 7 

6 9, 7 7 0, 7 7 0 afflA-A' S±©ll§i^ 
"To »i-fe-rt/7 6 8, 7 7 0af+>^«A§i-fe;i/ 

7 7 0b, 7 6 9, 7 7 0 attf+>^.;H|Ai:iSU 
&V^i'>*;^B©JU^fc£fiJfflbT<''>3c Cine>© 

>*;H£:&§{§ -fe;u© 7 ^ ^fitfE bT0 1 
1 6©S*SfSiJffll^7 7 4tc«t 5. ^+>^;HS*stiM 
^•y-^tlSo ZXmi 1 8t4b*V'>Td = A{±A^-v>* 

40 ;i/©j§{f$Ffi©^Sr^f . d = B(±B5 : --^>^;L'©3i 
ll^iv d = A + Btt^:5 Lj p>^;i'$:iD»bfeafsS 
*s TFtt»« vtW, PttJ*«Bi:AP©^ 

Sr^-T. Sfll-b^ 768, 769, 770 T-fcfcmj©HSE 
WTfRW bfc S R Q AM*©^»©WJiSejS*S5ftffl 
V^Tl^Sfei^)7 ; — ^ 7 7 6 a, 7 7 6 b, 7 7 6 cti 
1-<tdtCx QPSK©i«»»$2bit/Hz© 
3{^©6b i t/Hz$r»flfeSJHiagi5T-ttf#?>?vSo JSI 
jaStftcV^ lzVt^4 b i t/H z, 2bit/Hzi:M 
'J>t4. ^^f^^ , 7-S:^i J ? > ^^V^^:^7 7 7 a, b, 

50 ct^-rQPSK©Sfl-fe;u©AS${c:jt^T2b i t 
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6 4 SRQAM^^^&CD^®i±SS6^^fe^V^i:^5T-{i 
SRQAM(D^>7 hS£S= 1 iClfe^QPSKT^ 

l±6 4 SRQ AMT^Sfg-T^o t£oT Q P S K£Jt^ 

§£o El 1 2 2CD^D y^ifc^t 1 6 SRQ AMcZ)^ 
So «W«8S<Z)»&/hSff*tt* s *S-efe4o 4SRQ 

[0 3 3 6] J^±©cfc^{3bTEIl 1 8cDd^A + B6D 

< CD It ^Sfl&j^ ^ISST & S & felt ^SSfe^ & h ^ 7 >f 

[0337] jfcicH i i 9 (D^—tr comrsmmm&m^^ 

t^U^Dv hCD^— ^@BB^iftB^~r^a 01 19 
(a) teffc*;^©*^ A^D^y K 0119 (b) It 
m.MmS(D^-( A^D y h^-to HI 1 9 (a) £^ 

5a%S^&^^©SM©^«cffl«IRAT?RpBa©^n 
^b 7 8 0 at*WI^S^D> ^n^h 7 8 0 b, 

7 8 0 c, 7 8 0dmA, B, C?"V >^;UD^£| 

^a£5»S\ ra«aRB-e«plffl^Dy h7 8 1 a, 78 1 
b, 78 1c, 78 1dWH)B|gf, a, b, c^ 1 

[0 3 3 8] *#BBB<Z>tfr^ HI 1 9 (b) iZm-tXo 
IZmi&cD 6 4 S R Q AMm&fgmM&tiktt&m^T^ 
SfefeDi, D 2 , D 3 CD#^®2bi t/Hz©3o© 
PSJf ^—*£*>0„ A:, A 2 r-^lil6SRQAMT* 
mztztsb^v y V 7 8 2 b, 7 8 2 ci:7D^b783 
b, 7 8 3 c d: -5 2 g£Z)f-^ V» b 

-TA^D^h782b, 7 8 2 cim©W:^^ 0 
UT 2fg©e^»AS|ai 18C0776cCD^2Pg 

*^A7Uy b 7 8 2 g, 7 8 3 gT*{iE 1 T-^©^ 
6 4 SRQAMTfrfe*!*. «5 3fg©giSS*S 

|r] — # ^ A7D ^ bT* 3 fo£>E i, E 2 , E 3 
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t a;*** 3 f$co3iis^ ra— ffl jsasf-efi h ti & t v ^ a 

ae#frt)tLfc»&T? N IWtt^©»*J: affile £fe 

[0 3 3 9] HI 2 O0TDMA^>fA^Dy Ml 
■e (a) ttt£*;frse (b) El 

20 (a) izTTs-tx^iz^ m—mmtL&efrj A^ny 

h 7 8 6 a, 7 8 6 bT*^A, B^^>^;i/CD?^ 
<Z>S£{SSrfTV\ ^-f A^Dy h 7 8 7 a, 7 8 7 bT?S 
><?A, B^^>^;v©^^?>(Z)SI«$rfT'5o 012 0 
(b) C^ti^:, *mM<Dm-&l 6SRQAM©* 
20 ^XD7 h 7 8 8 aT-A^t >*;i/<Z>§{g Sffl\ X 
P^b 7 8 8 cT*A 1 ^-^>^;i/©iSff§fT-5o ^^A 
hrftti«jl/2^5&So 6 4SRQAMO^ 
h 7 8 8 i^D^^^M/CDSflSfTVV ^D^ 
b 7 8 8 lTD 1 ^^>*;i/©«{gSfT-5« ^^fA^o 
* hrtJttJRl/3 tftSo 

[0 3 4 0] 4*tc«»«*STtf5fc»tXDry h7 8 

8 plC&OT 1 /2<D$-( A^o v hfl 6 SRQAM 
£>Ei<Z>§{s£fT-5*^ SStt^D^h7 8 8 rt?lf 
<D& ^ A7Py h 4 SRQAMTIt^o 1 6 SRQAM 
30 i 5 4 S R Q AMO^tf if iM'>6V^c6, }£{Iff$ 

[0 3 4 1] L^CD^olZls-zmmcDh^y 
^&2&Ji#f#e>*i£o fei£S«0D{£^4 SRQA 

So 

[0342] (^e^ij 9 ) &rfm 9 cDHjfiffasHSta 
-3#BW3-r5o n«i0!i9tt*»MS:OFDMea5»aic 

50 igfflUfc^CDT'fe^o HI 2 3CDOFDMJ3IS{I«|(3D^ 
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WPmtmi 2 4cD0FDMOg;#JgSEI$r^1- <> F 
DM©— fiT-&£0FDMfctg!«g-r3*-t- U 7£ift3££ 

5„ l^l 2 4©0FDM©JlSiaC^-r £5 irOFDM 

«D»^A*e^*ia5uae5uaaiiaJ7 9 i x-mm%i$&7 9 

;i'7 9 4 a~e*Mt5. £©©-^£i5»F F Tg4 0 
*t»oSEHS4t?Rflffl«|7 9 9^5i!FFTSElftU SI® 10 
9 5 £{£6. t s ©*»i'>7K;i/»iBI! 7 9 6©I 

/l/CPICttt g©*"— K HUBS 7 9 7#|§!tt5>:h.?>. 
[0 34 3] 112 3©0FDM-CCDM;\-f7'';9 
KSiC©^ y ^BfcfflVvC H D T V{f^£j£g{i 1-5 

fg9ttBffe^>3-4M 0 1 C«k!><£ttDi-»i: (*« 
D^h D 2 ©3S©|SgJf 

«js©iiiflfee9fc«-<i*iv A^a5 7 4 2 icA^^n 

•So JBl^— ^WX*S57 4 3C:fc^T, D a - a «^(iC 20 
ode gainOi^ECCft^b^ft, Di- 2 {g-ff fcta# 
©n — YTJ >©E C CC^-^-fbfc^flSo D^tD 
2 - 2 &TDMSB7 4 3tCt!3, «$IBWHH£art;;**V Da 
{f^fC&Sx 5 2 a©D,flI5Uae5Uat!tg7 9 

UtA^W. Dai^finfflOlJiJr-^i:* 
5, n^OC-CDMfI14a, 4b-©^lA* 
SSfCA^ftSo 

[0 34 4] i^j£7><f^©D 2 |±A±lSf5 742 

<omZ ! r—^nXfJ»l 4 4fci5V>TECC6IS7 4 4 a 
t^5V>TECC (Error Correction Code) f^-fb^ix 30 
hl/ij7x>3-^7 4 4 bCi^T r-U U^fJ-^b;* 
*U Sfi§5 8 5 2 a©D 2 B5UJ£5US7 9 1 bf:A*$ 
*U n-r©^^— *£:&»K C-CDM^aS4a, 
4b-'-©SS2A2j6|5fc:A.*<3FftS. A^SflWDa^ 
— * him 2 AftSISODzT 5 — *fc«t D§*©C-CDM 
^3SS§4a, 4b, 4 c—tlSV^ 1 6 SRQAMf 
tC-CDM^SShS. 3©n^©C-CDM'Sl^g§ 
tt^cSfcifflttft©*-* ';^&^oi;i:t>(c^1- 
S^UTliiai 2 4©7 9 4 a, 794b, 794c 

■■■izm?&?\cm&^teifiz>mm%im±7 9 3±k* 40 

So C-CDM^iB$ilfcn<r©^(i^- 
fcfc, jMFFT|fllf&4 Otit), JB«Rttf ? 'f ^ >^3> 
7 9 3:^^14©^ ^>ya>7 9 0 £3§:&£*u 
t s©HJaj->>xP;i/*©Rfffle^7 9 6 a, 7 9 6b¥ 
icfe^> 0 ^^>>/K;i/B$^7 9 6 at 7 9 6 b©MC 
tt^;i^^^j»Sft«fe-rfe»T g£b©#— FB#lffl?&7 

mmi;rz$>(Di>K mi 2 9(Dmmm-m^iy^<^mr-i!> 

tK ^-KNfKf 7 9 7 aCTgttW/t^CRf l$ 
F^^feffl^tc^bT^^nSo TVrf— 7s hf©v;i/ 50 
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©£B£rN£ S £ < T g Zmfe-fZ d k. t <fc ») 5 
{SB#£i£FFT[I]li§4 0*»?>©gE»fli-^a:a65yifi5»J3> 
^40bt,t0, -^©fg^-tfe D SKgSB 5 1: J: 

[0 3 4 5] fcfc, S«*4 3©»f^*jffi^5. SI 1 2 

4 ©«?!««'> 7 9 6 eizm-fo gee^ttH 
1 2 3©A^SB 2 4£A2;£*U ^HgP8 5 2 btA* 
Sh, 7^*;Mb£tu FFTfflUO afc«fc»K 7-U 
*«»fcSB*il, HI 2 4KjjV*-J:-5CBtlHHlfc7 9 9 
A»6««aSlil7 9 3 aCfiiJfti. Bl 1 2 4 ©ftMHi 
S/>7l?;ue^*6, ffl*»W©«^© =*■-*■ U77 9 4 
a, 7 9 4 b*C«j*Sil5. Ctlfe ©** U TttS^ 
£B3£UTUS&«^ #*©*H«***4MrcS5. El 
125 (b) Cwtl6SRQAM«SF#««h, 
©C-CDMtii4 5a, 4 5 bS?£2|£>ftS. ^ ^ 

C-CDM«g§g5 4 5©=&4?©C-CDM®SSSP4 

5 a, b«Sfc#l^T\ PtJiStaSISnpix D 2 ©it^ 
{t^ D x36?«JieJU3 >M— #- 8 5 2 a t 
D 2 mmF)^ — 8 5 2 b ic «t t) , jfi^Jfi^i: 

6 9^©d 1s D 2 {i^-#mis$n?.o £©*§-g\ ei i 2 

5 (b) CSvTJ:-5£C-CDM*ffl^&»Jieife&5!e 

£ffiV">T0 5fe«K C/N{g©ia^fsig:ffT-«U D, 

©ws&tfaiisj'is. aw*n&DiOTt±ai*ffl7 5 

7(C:fcV>T&38£*X.5. D 1 - 2 {l^-tit^.TD 1 -l{i^ 
^— fTJJE©:3— >#JSv->&to, D i-lfg-f-©^ 
-fl^i 5 2ffi*(*©»v^lfe{*-ct>ll4*ix*. D 1- 
Hs^ttSB 1-1 SH^rn— **4 0 2 cfCcfc^LDTV 
©{£££{§ -sfh&tK Dj-Ji^ttSl-Ziftra-y 
4 0 2 d t:i !) ED T V©*«^®||f 0, 

[0346] D 2 fg^fct his vxm^zti, m 2 m&r 

Z2—y4 0 2 btJ:!) s HD TV©iS^jg£^9-i:^*3ai* 
£ix*. ±I3©{£^{t^©^T-{iLDT V^ffi^$n> 
±H3*^^5rin^-SC tta t), 7^f KNTSC^l/ 

-pfflEDTv«f#in*$^ se>t±gsas«B8^* 

m t mm. %mc/N j& ttzmm<D t vit ^&&m x- 

- b C/NiC^-TJ;^ t;f*©OFDM-T CM^{f 
^•©ftiH8 0 5 iC^bt, #3gB3©C-CDM-OFD 
M^SCtt-tfy^^>*;H 8 0 7 alix7-l/-b*s 
T^U-y-^+V^^a 8 0 7 bttx 7 -V-h*i± 
* s £o UTPfSM^H^I-So 
[0 3 4 7] OFDMttfit^lC*-- KSBIHT tffcv^l/ 
^*©q^{I-f-£jR»T^5fe«>TV:3 - -X h^© V 

^jiTvmmm^zm^^^tifi-z-^^o u^u, Ptss 
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Gig-eJi&^&to, — £cdc/ncd;*u^7M/ m 
TT{±§mT&*V^o *»C-CDMMM'&bt 

bfcilftLgff (Graditional Degradation) <£)2o#^ 

it T t± t v mmm <o it - tf ^ ^ y t(± * a ^jes e> 

b*>U ISSJlSfeiS^C-CDMfcffi^'&iD^S 
C4:{3cti3x C/Ntf*S:D3eftLt4»LDTV^l/- 
KT-§{fT-§^o Stt*fflTV<Z>4fr&. WHIM 10 

XfctSMi? 1 0 OtttTT*$)l)fe^ LDTV^l/-Ft? 
^ScHiKtfft&nSo S»¥TV0LDTVyi/-K 

OFDM&HDT V©±W««Cffi ^ fcSRW&<5D^Wff J£ 
«TfttDSPCDSIBa«*s^$<ft5 0 fCTfg«TV 
if ©D L!©^^ O F D S£4^fo HI 1 3 

8©XDy^Elfc:5rr<fc-5^ HDTV©*«j5fc#£:iS 

»bU FDM4 0Dta!)MSfAtigm o - 
*aM*WBt?S©UfcM^ttFDM4oe8c«tt)ja«» 20 
ftMtSti, *»9i©C-CDM«HS4b^aB!$*lx 

HI1 2 3 fc^tbTHDTVCD^Ja^^hiftaJfiE^ 

1, 2, 3 £:IHbT-&&fc»«IB8-r§o 

[0 3 4 8] »:t:HDTV©MPEG 1 F©<£« 
{f^T^^D 1 - 1 {f-^-(ifi^^Jn>7^-^— 7 9 1 £ 
<fc t)»JI^^()OFDMgM8 5 2 CCDcf>T*QP 
SK^l 6 QAM©£H£§W\ i£FFTf|4 OklctD 
RfHltt©(39K:*aiaFiiFDM4 0 die J: DfflS8&#B 
X-mm^fi&o 30 

[0 3 4 9]—*. 3€«4 3T*§:ff^nfcfg^iiFD 
M$>4 0 etz3S^Tm&£Lfr1&$tl. OFDM«lS^8 
5 2di:^V^TFFT4 0 alz X *) < ©Jl&l&fflCDjg 
^kta*). §^©m^§|4 5a, 4 5b3FfcJ:!)ttII<* 
*U mmWz 8 5 2 ata^)D i-xfi-^tf* 

S£*U Ml 2 3 LDTV^l/ — K<2)D 

a- 1 fl^^§ff^4 3^S>f±i^^n^o 

[0 3 5 0] C o IT, LDTVIfC^tfOFDM? 

OFDM(Oaji3&iIKttLDTV(s^CD^"t-<t 40 
V> 0 HDTVe^£J±^TLDTV«^ttl/2 OCDtf 
y b l/-hT'fe^o CeoTOFDMCDHgS^Ktt 1/2 

[ 0 3 5 1 ] OFDM(i7;i/f;U^l^iJST*i 

So £©<fc5&ffl^k::6^Ttt4.'f >5^*»£> 8 >^f£> 
THDTV^EDTVO^SiMlftKTVfif^TS 50 
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OFDMaH-ra^ttWtSHfflCDfflfcttaXtfffi 
<, lt¥TVfflCB:LDTV^l/-rfiDTVef0S 

ffifik*)^^* ZCDtzfo^zi— X h*«WMOFD 
M€)^»*{±^S<5&V^o HDTV©^«Mt:OFDM 

^T-^^o 3 8 t^fOF DM^ffi 

Uir^t^oO¥BM(D^^^^t)t^X\ OFDM 

©hbs^m* i/i o&Ttexmzm^g&t^ox 

[ 0 3 5 2] mi 3 ST'liD^cD^^OFDM 

glLTU^^DwhD^^OFDM^it^Ct*) 
T*^So Da- a i:Di-2ttC-CDM(D2PBji 

D T V t S D T V#§{§ U ^;i/^T>^*ftfcJi& fcfc 
BSOIIHfeasSff T*^£ ^Graditional Degradatio 

[0353] z$hx*mi<DmM&mifi*imktii*), 

^Ci:^ ^ x fc: 3£ < £>o §{l u <D £f b iz m b 

[0 3 5 4] »*«JlSei36*S;SSeB-r5*ffii:b 
T\ Ell 2 6 (a) fcgvTJ^fc:. F D M <?>&1t X^ 
*>*;i/7 9 4 a—c£^ljf 8 0 1 a£U1tX^> 
^^7 9 4d-f^i21801 biiL^Bafclf g&S 
S«»#-Kff8 0 2 aSiaflt, H12 6 (b) fcSrT 
J:^:Pg^^fM8 0 2 b&ISttSc: % 
Iil801a^^2ii801 b©SSS***i|gWbT?S 

S o 

[0355] zti%mm-t&k, mizmm^tzmi o s 
iat^ii8 o i aos^^ig^-rciiis-e&So - 

OS^B 1 0 8 (e) ct-5^*lil8 0 1 a©§ 

{S^fE3&C/Nffi6D^U^^;i/Kfiitt^2J18 Olbt: 

©^*«£:fcM^T*>^ 11801 a © §{g # qjf^ 3& 
S kV^-SiBj** 5 ^ Sti§o Eil 4 7tC^-Tct^^-Ji(Z) 
PSJieS^HS^-So Cti&Power-Weighted-OFDM^Si 
( PW-0FDM ) i: (±0?^ o d (D*SIJE«?ijCDPW-0FDM«c h5 
^^*^B^od C - C D M*SC*ffl»-&i5^- S CI i: J; 
^ B108 (e) fc^-riatiPiJlttif it 3jf^^ 

[ 0 3 5 6] RtttfjfcHKBu 1144 Izmir £5 C* 
1 Jf^-^(i^ l^-^^ij[l]g&7 9 1 a£^bTS*§£> 
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*&^£W»4 a~4 cfH U T-f i~f .TfiSiFFT 
4 OCit) OFDMtlU ^2^^-^(i^2^— ^ 
?ij@i87 9 1 b^btIt©Si0M4d~4f 
T? + + l J7f e ~feT'IFFT4 0H«fc») OFDM^I 

[0 3 5 7] Se©-^ttS{B«4 3©FFT40aC«fc 

f 1 ~f3tt«»g4 5a~45 cCiDilf- *?UD 
iO*DJBlJi8 0 la^aw^n, t+'J7f.-f. 
fr^tt^T*— *JUD a o3i *)»2Jf8 0 1 biHIH$ 10 

[0 3 5 8]Ilf801 aCS^iiA^^&ftfl^-© 
aWftfcfc^TfcSfg-C&S. CI o LTPW-OFDMfl J; 
tU 2Jf©pgJfMei£* J fl^Ti-6. PW-0FDM£C-CD 

i 4 4(Dm<Dmmzm i 2 3©^d * ^mcom-^tn^ 

[0 3 5 9] *(C*^CD Time-Weighted-OFDM 

(TW-0FDM)#^©pgjlfb;£^KoUTx£^-5o OFDM 

to. rf-^ -?;i/?v^f§^©jg@B$fffl t„tft„ 

Htt*£©TVg<t»©.fc-5fc:H«B"CB:t 
s i;'h£<s -^T-&3fc«>^>-fe;i/ 
U^V>„ U*U *«TVSe*©«k -5 £#»«©»& 
MWS^^fefe. t«li*| <ISH-/z si£<ti&-5 

[0 3 6 0] #SI^#J©|fgJlfl;©^i££i!i^S H 1 30 
4 6CStJ:9t:f AlOf-K^t ga£fgBJl© 
Jtf-mifflt gbtit^T^t < fcSChtZit) A®© 
•y-^-^>^.;i/©^>^;Kirf— x b£*fLT3£<3: 
5. C?LTi/- h*B#P5©Weightingk:ct *) ^ )\r}- 
tett-rzmmmfcm&mmT&o ;i©;£5££Guard-Time 
-Weighted-OFDM(GTW-OFDM) i:D?^„ 

[0 3 6 1 ] $feCSBAJli:SBB»0«>>jp;i/^|B|Ts 
© •> > jJ? IS) t« C B99£ U A © >> > 

Fl t s a ^ BO-> t s b J; D^t < t 5„ "T 
SilCtltCt SMU6t&W±H:fc^TA, B©3r-V U i 7 © 40 
TSffiZ-Ztl^tlAf a, Af biifSiiAf a>Af b 
T-fe-So d©fctoB©'>>^;Utit^T, A©©v-># 
A/£ffii3Lfct§£-©;n7— U- H±{&< C^IT 
^>#;i/B£|BT s©Weighting©^SiJfbH«t !) ISA/ft 
gBS®?;^;uc»t« 2jf©P^Jl-fbA s ^-r2)o 
d © 7j S £: Ca rr i e r - Sp a c i n g-We i gh t ed-OFDM ( CSW-0FDM ) 
£W&, GTW-0FDM£fll^T 2JI©|ffJiei££|13!U SI 

«-r*^fcCJ:t), **TV£{B«©«fc5C=f-;* h© 

^^^©SfiT-*i£^STV©gSUfcS{f#RJtg 50 
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*£CSW-0FDM£fli^fc:>'>^;i/BfP ! St s©M#J 

<b c «t *> m Am t % b m © c / n c -r £ nraub * gtw- 
*«TVfc:^T;*&fc3BgLfcse*«-?ssi:^-3* 

§&2!);5l* s H«,-r-5. ¥«ffljfc^*BM3ifc©TVS:$sv* 
TttS^fl?ffeSttg**ft&^. M^JgT V{i- ! ^£^- 
tr>>*;^BtF^©B#^it*^i'J^£^fcte^ d©#— m 
l»©#fe:R<r£fctt£(*©gj&&sp*fc* t>Tfcf& 
V">c ^oT*HJS0iJ©GTW-OFDMSfflV->T{SI?^gT 
V/s^dfi^^r^VNT v;i/^=-/^^^f^$r-t-i) ;i i; «fc 9 
Z&W £ ^ T-Sf^ T V T V© 

# fc Pi s §g t v » m & mm? s t v ^ 5 * § & am * & 

i>o C©*^-mijzB©«t-5{c:CSW-0FDM J pC-CDMi:i|a^-g-fc 
3 c i: C «t ») C / N (i fc v ^ -T 2) pg/B-f b #iD t> K> £ e> ti 

[0 3 6 2] Mfaftotz^frT-^XOmWZmMir&t^ 
§145 (a) £3S1-«fc5fc«ffitellBa s &v^;i/?-;'?;* 
8 1 0 a~d©t§£r{£SS 1 SlfcflS 2 JS©ft^#§{f T 

(b) fiTTNl-i-ptifiv^;!/-^;* 8 1 1 a~d©i§-£- 
BU S&2JB©B«^©3tf-KBSIHk Tgb»f;M 
IIT-t&<&3o CI ©*§-&, ^ lS©Aff^-(±*-- KB# 
IWTga**fi^&«>, iE3B^IB©SV^;i/^-/^©»» 
^rSttfeVA. SuiIi©ctaJlB{g-^{I{iTV©]«JSf!E^A s 
^SilTiJ?). Aft■?■{I{±TV©ig^^■}{)S^^^^TV^ 
mW«fflTV-?ttLDTVtfS£fl?i. 
Ji©^>7jf;i/^HT saSTs b < 
toT^5fei?)C/N©^b{I*^ UliS^. 

[0 3 6 3] CI -5 LTA'- K^fH i> > /t?;bB3H©^S!l 
{bSr-TSCiatct 0, OFDMC-^TcCPgiS-fbAsiS^. 

temi&X'ajmtteZo mi 2 3©j:-5 5a:«ijsETf#— 

i: C/N«*<b©W*©»»<bA«tHx5. 
[0 3 6 4] ;:tj««t)6«Sjiv\TBK^5. 

«i»>S««a i ^<a:5, MKB14 8 

tStJ;?l:D/U<3 OdBflifiWSOff^^ 
<^c!3 3 O/zsWltftS. HI 4 8t^1-cfcdtl5 0 
>ustt±©Ts*t5di:tJ:t) x -flv^ftT-fef 
fMT-g^o t^oTHl 4 9 (a) C^BtStiit 
TVIf lsect:Mltil4 9 (b) Cwt2ms 
©JH«B©-5*>. S-»*MS118 0 la, ^2«8 
0 1 b, §3180 1 c©3o©Bl©^-7l:d 
lt^ 1114 9 (c) IZ^To &*CD-yj\s-y(DJj- KB$ 
FJ797a, 797b, 7 9 7 co^DTga, Tg 
b, Tgc5rF!l^.«5 0//s, 5 fi s , l/zshfi^r3 
B-&UT»S1-*c:i:K:«k5iai 5 0 fc^-Ti^JSem* 
80 1a, 8 0 1b, 8 0 1 c©3o©Ptg©T;u^>'-? 
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g tw— o f DMMt^ t iiea^ii^^t b 

K: G t w - o F D M<z>^;i/5^x*f*&-r S c h lc £ t> 

IH801 a-ett*f-K«FHITffS3 0^sJW±6D5 

mmtmi 21 oru y ^miz^i^fz^co^m^^ 

feMPE G 1Z^X(D 1 Mbp sfMS©ei£g-^T£ 
V% 0 a^Tl 1 4 9 lZ^Ltz£?lZi/>7FJl£fF3 7 9 6 
aTsa52ras <Z>JS»jtC*f UT2 0 0 /is 2 M 

bps^?)fc4?)g< x £ £fc>>>#;i/l/— hSr^&Si 
TfcfT* 1 Mbp si£< ?) x LDTV^l/- FcDtU 

M®C-CDM^GTW-OFDMfc 

a, 7 9 6 b, 7 9 6 c£2 0 0/zs, 150/zs, 1 
0 0//st:^ijftbtl^ o fcTllI 5 121, £ 
3 »ODJBtzai^— h frM < &^ T*9> < PBJlSfiSI 

[0 3 6 5] mmzc/NizttisT&mmmfcm&mm 

t5. 015 1 tfstctoCCSW-OFDM^CSW 
-OFDMODM^to-^i-ct 5, ^;u^/^^:C/Ncd 

O F D Mi:*ll(7)C~CD M£ffi#L-&fc>#T feJISf 

#&s 0 mims o i a*±v*i - 2i85u, as 

1-31851 a TB^^yu T M *s*§ < 3^0 C/ 
N«V^lMiOTffflTVRe c e i ve rlz&^ 
1 1» LD T Vi^l/- KCD$SbfcSi#T I 5o »2jf 
801bi:i2-3I851 bTttU— ITX:* »J T<£>;7 
';>^xU7C!)<t'5l:C/N#ft< s rf— 

31801 cTliC/N^<, tt»«*s^:S<rf»-^ 
-UT C/Nfc7W;u© 2 *7c©PB»S»3ltf IS 
D M C - C D MCDffl^biJ-S feli, GTW-OFD 

*£gB£k:J:tK C/Nt7;i/f;u©2ftn;CDTh 

[ 0 3 6 6] C/NCD3J14:v;U5 L ^^(D3jBCD2*7c 
^l^/i^J&^CDMtt^^HDT V N SDTV, LDTV 
C0 3Pf/lcDTVft^(Z)B$P^iBg|gI$:II] 1 5 2 t^to El 

^7 9 6 a 1 KlteLDT V=£EBU lz 
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?S5V^D^7 9 6 a 2^C/N£fbk:^;ui»4 7 9 6 b 1 
£tt S D T Vommm^T K b X«^?©MBSt H P 
OT$:ilt§c Bjf(Z)g§2/i, 3J1£B:SDTV<Z)— 
Kfl^o^ y) LPff-^- 5 ^ HDTVCDHPff^^ffig-r 
So CftiiK 2, 3jpfcSDTV, EDTV, HD 
TV*(DSS«fi6^TVe^SE«i"S. 
[0 3 6 7] ^CD»^CN3&fb^v;i/^^tas<'rii 

h-t s ifes i/ - h s£#)T ve^©jw«s # 

»4>U Ell 5 3 IZ^irXolz 3dlTG(DGr acefu 
10 IDegradati o rxifimMir^ ^:l^■5 ^^e5fc^C^&V^ 
aS^^SBa^ctUW&tlSo 0153iiCNR, 
^/^iiSB#P^ N fc^ — h <2> 3 otf);^ — 
t) 3 »7n«JicD»JiSiiS6fe«3B b fz i> cd 7? & 

S o 

[0 3 6 8] *^SB8©GTW-OFDMfcHuiE(3!)*«W 
(Z)C-CDMOjfi»6btS&H: % GTW-OFDMh 
CSW-C-CDM CD»*^to# ti5 2 ife7C©»Ji«t 

&^^5«lSfflv^TSl^s«l*ift^Bu&tf gtw-o 

FDMtPowe r-We ighte d — O F DMCD|§ 
20 <^£)i^\ GTW-OEDMfcflbCDCNRCDffiiBgSI 

[0 36 9] B154im';77 9 4 a, 7 9 4 c, 
794e©tA**+U7794b, 794d, 794 

CDP owe r-We ight ed-OFDM^Sf 
§0 ^'J77 94aCi$n^ , J77 9 5a, 7 
9 5 c^S^felpfflStC bt^rt U77 9 5 b, 7 9 5 d 

30 2/f(Z):^i^^#J£b^bT^So H <}; -5 £ * 

[0 3 7 0] HI15 5CDJ:at3 1 OCD 7 

9 6 a, 7 9 6 b, 7 9 6 cStif- WH7 9 7 a, 

797b, 7 9 7 c(Dmmm&mb$^fzmF3mw%t 
^-tiao 3jf©^;i/^/^c'*f-rsp^s^tte 
i^^s-rso mi 5 scDmrsm&izi-ztAm. b 

40 ^p^^-rs^-x hy-fXtf^bT^s-ji©^— 

^IC-f >^ — V—7-&frtfZ>ZLtlZ£ *)^—$ <2>fi£t87b s 
E6Jt$nT Vfg-^As^ bT^IHT S § fcl^3»** s ifc 
So ^AJi©^— ^S^tfcS-fr^ — U— X*^{^ 

[0 3 7 1 ] C ©^©ITO^ E C C x > 3 7 
44 jhE CCr^-^-7 4 9 j <D7 D y ^7 g|£ 0 1 
6 0 (a) (b) h^ixjfxt. StI16 7t:f - 
50 >f >*-U — XSB9 3 6 b ©Xd y^B^to ^ • -f 
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U— ^SP9 3 6 b©^ -f>^-'J-7RAM9 
3 6 a<DtpT-®m$tL&'( — U— :T;i/9 5 4 

£016 8 (a) T'^U << >*-V-7mML 1 £0 
16 8 (b) tTjrr, 

[0 3 7 2] i5UTf-^^'f>^- , J-7«Ii: 

016 1 OVSBSi«07D >;> ^Hlhll 16 2 © V S 
B^sM©^D>y^lIt^-r t fc^(3|QEPJ4, 5, 6^ 
T-p5Lfe4VSB-?'8VSB J pl 6VSB©1£a!^fi 
-'PlWJl^ 2§T«bfcQAM J ?'PSKfii«it 

*±S?iit j3V%T y -f X©{J>££V"> T V&mifiT- § 

[0 3 7 3] HI 5 5©*^{c«t!3 3PgJl©pgJi;Kj££ 
?t a CI £ IZ <fc t) ASti^M© xVl/^/SX, C/Ngfclz 

gmWk^-tftr v hTVfC^i&ICiSLDTV^U- 

[0 3 7 4] *fTOASK, QAM, PSK, OFD 

£ m ^ £ CI 1 £ <fc 9 © ^ & £ Tfe 3£ ^ t- ^ 7 — 
[0 3 7 5] *^BJ©^fite^l^^©— zxoftWl&mtil 

mmm®m*ipi±zi£z & ©T-&5#-a5©g<i«&£ h 

ialv'X^AtCjg^Btrg'S ^©"Zrii&vio 0) X. J£ If 

%m coimmmm ^rA^f.ffflWcf^ti?. g«© 

MI«»Jffl^*i;«^©S^fiJffl^©^ti{ci: 

[0 3 7 6] L*»U *Stt£#5$**J^i£#5C©» 
dtt#|Bm!© J; 5 £»JBffi£2S#Se* s «&5'C fcS o ft if 
£6«H*3&©£»©»&5 0$^± ©**«£##«> 6 

a* t v*e* se**-c * * <t 5 fcS8itt© & ssaas * 
cisam h d t vmm t ©s&tt tm3k<Dmm.&mmcD 

[0 3 7 7] *»m§tt«*»* i *» * S% 

b & © T- S fliil: &ei£!9!PBfcl6 bT a&§+ 

ttcto as<g«i©« a * $ (s ifit-^-r^stt^ < * * o 

T-e^T-#?.&to^©i£?H4i:, 9NB©£ffiW£©M 
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[0 3 7 8] £tz*mBmfrmBmx3,%m±mmzm 
^tzigr&. mjj*m%]m*±<%mTz>&m&te^tze> 

«M;&ji£,fcD#3gBJ3{£J|ffiL. J p^o B9Jfi©J;3fc«£* 

©^y* ;m d t vaa*s;-ei±#ffi bfe-y-- trx ^ u 
T rtoSS^ ffilfeai^ fertile Sib £ -a- £ £ v a KSfcSfr 

mtmftvv! TschHDT vg®»*> b < t&&am<D 

t)$>S. &4b\ HJE^JT'iiQP S K, 1 6 QAM> 32 
10 QAM£ 4VSB^ 8 V SB S 1 6 V S B©^H#5££ 
m^tzM%m^Tm.Wl,fz&, 6 4 QAM, 12 8QA 
M, 2 5 6 QAM-^3 2 VSB, 6 4 V S B^tjgffiT- 

<t^(C^ft©P SK^ASK^F SKlCigfllT-^Sr h 

t-S^E^J^UiBJUfeA 5 , FDM, CDMA-£>ifii!t»« 

j&sc^ffi^-&t>-«-r -ei^-r s - 1 *» r- $ £. 

[0 3 7 9] **W©^tf[e26*SC©— 3©W«ttH« 

-a- 5 ©t* a jp—atoafg* c ^ 
#ia©*Ma<i5/^-7 i Aa:e>-t©KfaBfc:»&ixaefls© 

ffl»«#Jffl»*fc«ia©***JE»*©«SS: i: ») fri 

S©* s g^)^??H^A s ^i5^^^ffiT-^&s„ c©J:o^^ 

r b * *^ ^ o & 5 at * v n „ 
[0 3 8 0] b^b. mm.mm^^ j pm±m.mu^,(Dm 

^MM^©^*&©*-& 5 0 *EU±CD&ffl£.1fi$ttb h h 

So ^©«b^ &&afo&&W2tite^tfi&.m*mz.ft 
ti©«*fciiv^"C3HRfjiafc:43V'»-t:*»jBas*nfeaiaii*s 

jK^I £ H D T V&ji £ (DWsm. h^*©f»$ge^*©ffi: 
[0 3 8 1] #*BBJ|B:*2jS&*«fc »3 <&JSSaS«r4E^S« 

b fc * ©t- s &mwm iz&Bmmmiz jsetxaswH- 

i: t «t t) 3*fsttl©S* £ $ ffi £3f ■*>-*- s B5t± & < ^ •& . 
40 C©fe»S,4©S^©/jN$-^MMT-4)5t^-j2lflBlfeT-$) 
So itfs«** s Jt^;bfc*i-&T*fe|5l-©^ 
TfiatS * fc»^*©tfi?St4i:s S?FIB©S««li:©lffl 

[0 3 8 2] *fc**w©^fiteai*'S;**±»jastffl 

50 «hBUa>©NTSCi:HDTV§{i«t)b<ttS^#© 
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4>&3o HS£^JT*{± 1 6 QAMfc 3 2 QAMffl^ 

mj3&*m^tiffl*m^xmmLtz&. 64qam«i 

2 8 QAM^2 5 6 Q AM^fCafflTf C 4:ttV>-5* 

-c*>&u. H*flivvt8tiwb&«fc'3fc:^«©ps 

K A S K F S K fc mm X § & C t i) ^ r> £ X & & 
[0 3 8 3] 

^ilUs-f-^ WM2Lhfc:fc3mf>©{s-^j&£Sg 
squash. *we^2ie-rss6eaB*»&j& 5 
5 s — ^^sfrS^SBt^rntt©*!^— 

i:M5 2t ; -^?iJ^A^ U ±E(B**nffl©e^»lc 
#i!J U »e^^»©*4r^ 1 t 1 -*^©^ CfiJ t) 
*T±iais-^J*i»©4'©*«*^iC» 2 5 s -* #©#5* 

KMM(s-^©A^SPi:s {f ^^-.a^V A±X 

pfit©fg^©QAM*ai«s«wi-4aai«i:ai*ffl 20 

fcfl-ffl U *«-^jSl»nffl[©SB 1 J>J*M«5*-B-C 
iM.m U {s-§-^©^©B§^ p /n«©{f-f-^ £ p /nfi© 

-^Wfte^jASfcT*-* £t0 1> *TT£J&mtt©Q A 

MtilftllL, SBlg<it»2 3T-(£, 11^2 5 
£ <fc !3 nfit©^ 1 :r-*?ij£, S§ 2 §tOm 3 3 T-fcfcgl 1 
=r— £ m 2 ?"J£, £ 3 SfBM 4 3t-a:f If 30 

«fctK i: Lt f ^mfficf I fe^tt 1 1 
n < m& & n<i©«Ht£;*J b frta v^gfg«ST* t> n{t 

©^-^siftWBjifetbfciiSASfcasttcsfeseaias 

S^KiEV^-^jSifc I Kb* b < fciQfE&i: ©S§8f £ ftb 
9^7h?«:tfciD, ^^©e^RjfSi: 
[0 3 8 4] C©fcMl:NTSCffl:f lf-^ 40 

36i:HDTVtt3aii:©iiSitt*s*5, mffiS©ffi3S&© 

[mi] *»?8©»i©iijis«ifc*jit*e3ai««©">^ 

fA±#:£^-rfitj&0 
[ 0 2 ] *3&l!B©£fflE0J 1 ©£{181 l©rD-^@ 50 
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[0 3] *^B^©HJE0iJ l ©i£{f{I-5§©^ hJim 

[04] *fsijB©ggffiE0i i (Dmmm^<D^ b»m 

[05] *£&HB ©HJWJ 1 ©<1-S§-^© 3 - t* ©10 5 m 
T0 

[0 6] *&i«©fOfim ©<i^jSlS¥'N©=i-'? ^>^* 

0 

[07 ] ^uhoium* i ©m ^p©^©{f^,^© 

n— f >^0 

[0 8] *.&m<t>9mm 1 ©{i^iftm^.^©^- 

[0 9], *^IS©H^| 1 ©^{f (f ^©{f^.^i|©i5{il 

[010] immoMmm i©^i eiQAM©^^ 

Wl/0 

[01 1] ##iJB©£yfi09 l©7>ft*ir 2 i:iil 
m*;itni;©l3<&0 
[012] *»M©*ai«Il©*JB6 4«[QAM©e^ 

[013] *%m<»mmwn<DTyT-f-*&T 3 hmm 

[014] *4BI]l§©3&fiK0g 1©3SB6 4fIQAM©fI-*g- 

a^iwi-^g*©^ h;na 

[015] *fSW©SOK«ll©3E?B6 4fl[QAM©tt;* 

Ai, A 2 ©i&BJ§0 
[01 6] *ftW<DMMm l£D7>rt#lr 2) r 3 i; 
j&MS^itrue, n 6 <i©BIH&0 

[017] *$&w<Dmmm 1 ©^ i^iastftgg©^ * 
^0 

[018] MOiaM 1 © 4 P SKSlOlf^^ 

[019] ##PJ3©Jtfl60iJ 1 ©£ 1 Sfs«©^n s» *0 
[020] *%93©g£ni0g i © 4 p s K aw<!©<g^;a 

[021] *4MB©£%0!I 1 ©^ 2 Sfs#©^D 

[022] *&w<Dmmm i i baiqam©©^ 
[023] ^mm(Dmmmi(Dmi.6 4«QAM©ef 

[02 4] *^BJ©^M0!) lffl7D- ^--v— h 
[025] (a) tt*»^ffl|QS0ai©8filQAM©m 

(b) {i*^W©HJE0a 1©1 6fitQAM©fs^i' h 

[026] *ft.m<D$mm 1 ©^ 3 sbhict'd ^ ^ 0 

[02 7] *#BB^©^SS^!l lffltI6 4fitQAM©{s-^ 

[02 8] #3BBJ§©gHS60!| lffl7D- 
[02 9] #!£BJ3©g£ffi{?iJ3{C;fct:x3<£^>*f A©^: 
fr©^JEK0 

[03 0] *^©^SS0y3©^lEi^>3-^-© 



(43) 
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[03 2] *&m<Dm&&13<Dm2m&^^--t r <D7X3 
y ^0 

[123 3] *$&W<DmMm 3 <Dm 3 mf£9"^— W7v 

[035] *«BB©HM0!l3©Di, D 2 , D 3 {§^CDB$ 10 

[03 6] *^0JO^SE^J3(7)Di, D 2 , D 3 ff-^£>B$ 

[03 7] *%K©llffi^J4ti3»^e336^«©^X7- 

[0 3 8] *«ffi(D^JE^J3ti5ttSaEJ^l 6QAMCD 
{f^S©^ h;i/0 
[0 3 9] *«?§6DlUfi««3K:i5»4*JBl 6 QAM© 

[04 0] *«B8CDlSMi«W3t:*5(tS*JB6 4QAM© 20 

[041] ^mm(Dmmm3(Dmrsm±(Dm^rmmm 

[04 2] *«W©IISE0!l3©TDMA*3C;©^raW± 
©<g-*§I£M0 

[04 3] *«W©IIJK^J3©*^«ll^lelK<Z)^n * 

^70 

[04 4] *«ra©^«5^J3<Z>»2S«|}^©MaEI 
[0 4 5] *^B^CD*ffi^J3©^^^S;^^B^ 

[US&cD^n y ^0 
[046] ^S^CDgd&^J 3 <D 1 6 Q A Mjt^fg^ 30 

E&BI 

[0 4 7] **sa©IIJfiWI3©6 4QAMM-^0D{f^ 
SBS0 

[0 4 8] *%W©IUK^J3©1 6ilf&^S;©tll2liSII 
[04 9] *$&W<Dm.Mm3<DDvi, Dhi, D V2 „ 

[05 0] *«?8©^IW3(3DDvi, Dhi, Dv2 N 

D H2 > Dv 3) D„ 3 ff-^0DTDMA^^;t7)B$F^^a>fbc7Dia 
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40 



[05 1] #*ra©!Sfc0J3CDDvi, D hi , Dv 2 , 
D H2 , Dv 3 , D„ 3 {f^©TDMA^S©B$P E ^aibCD8£ 
BJ30 

[05 2] *»ra©llffi^J4^43^St£*^S;©S{SSS 



[053] #»ra©iafi^j4t43tt«»jisasi*a;© 

[05 4] **W©IISEWI4ti5ttSfi£3fe*3;©S{fSS 



[05 6] *»93©l6»«4t:*lt65 s y^;i/ISS«2 

[05 7] *»Bli©Safi«5K:*MtS*^4ASK«^- 
©H-^vSEffiH 
[05 8] **BB©IQIi«l5K:*MtS*^4 ASK0IS 

[05 9] (a) B:**?8©SQHi«5t*5»tS^4A 
SKCDfs^EBEl 

(b) &^W(DmMm5iz&ttz>mz4ASK<Dm^ 



[05 5] *^ffi©||SlS^4K:*5»*BjBSfi![S*3tO 50 



[06 0] *«W©^JKW5K:i3W'Sfii^C/Nfl[6D« 
^(Z)^ 4 A S Kfl^-cDfl-^^lBSEl 
[06 1] HJS0iJ5K:*5WS4 VSB, 8VSB©i£fl 

[06 2] (a) t±*»B80)gaS«|5fc:*5ltSASKe 

0 

(b) !±*»W©^tW5lCi5JtSVSBe^6Dja«dR 

#*?0 

[06 3] |Qfi0S SKEW'S 4 VSB, 8VSB, 16 
VSB©R e c e i v e rCD^n ^0 

[064] *$&B8(DmMm 5 k^j* sBMfefs^s&e «© 

[06 5] **MCDSIKfi?S5fc:i5(tSTVg««^it© 

[066] *§m<Dm&mbfc&&z>$ii<DTv&mm<D 
[067] *.$6w<DmB&m5KL&tirz>ffim • %±t v§ 

ff^CD^O ^0 
[068] (a) {±^£6600 5, 6£;fctt5 8VSB©C 
onstellat ionHO 

(b) izmmms, ec^msvsBoconste 

1 1 a t i o n0 

(c) fcmmms. 6t*it*8 vsB©{t^-fj#5g& 

[06 9] *»ra©l£SlKWI5^i5J*Sia«^>3— ^ 

[070] ^m(Dmmm 5 iz^^^mmmi^xom 
[071] *mi<omBms^#tt*m&rn—#<D7 

[07 2] *»WO^«5fc:43tt*dfiRSlo©iii« 

[07 3] *^^J;^|ISE^5cD^ffft^tZ)^Eg 
0 

[074] (a) &*$&wiz£z>mmm5<Dm^?- 

(b) tt*«WCJ:6^«5©i36fie^coKFHE«ia 
[07 5] *»BifcJ:Sll«B««5©i36ee^CDRFBEtt 
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m 

[076] *«WJC«tSllflS«50S««^6D^ME« 

m 
m 

[07 8] ^wizx&mmmsom^^— #<d?u 

[ni7 9] ^%m\z^^mmmb(D2mm(Dmmm^<D 
nmatm 

[08 0] *^Srai-«tSHfflBfi?!l5©il«? r n — #—<D7 

[08 i] ^mizx^mmmsommm^mmmm 
m 

[08 2] ^mmzx^mmmbcDD icomm^^—v 

— co^n ^^0 
[08 3] *»Wfc,tSllll«5CDffliS»aHM^©« 

[084] i^%m izxz mmm 5 <d«^j ass^a© 

[08 5] *»K^«tSllffi«aj2©C/Ni:P&Jl#-t© 
IH^0 

[08 6] *«WtJ:S^«|2©fe3l8gKi:C/N© 
M^0 

[08 7] *mmz£&mmm2<Dmmm<D7vy£m 

[08 8] **B8K:ctSSaiS««2(DaM«l©^oy^ia 

[08 9] ^mM^£9mm2<DC/*N u—v 

[09 0] *«BBt:j:4^JK«|5CD3reJl©S©J»*« 

^0 

[09 i] ^mm^x^mmmd<D4mm<Dsmmmm 
mm 

[092] &mm^&z>mmm6<Dmmfcmm 
[093] ^miz&&mfom$(DfrM®mcD7vvf7 
m 

[094] ^mmz.x^mmm^<D^mM(D^x3^^m 
[095] ^BMid^>mmm6cD&m^mmmm 

[09 6] fie***©^^^ ;i/TV«i£ODS©JR!Bia 
[09 7] ^^(z^^ltSE^je^^^^^TVpgS^ 

i^(7)Sff«^0 

[09 8] *»BBKl<t4»(ll0!l6C[>eaiPBJl»Jtia 
[09 9] *%BBi-«t^>IUK^J3(3D 1 6 SRQAM©^ 
^ h;i/0 

[010 0] #$gHJ3££5^#J3©3 2 S R QAM© 
h;i/0 

[010 1] *5SB§t 3 ©C/N-oi^—i/ 

[0102] ^mm^x^mmms(Dc/N-^^-\y 

— hCDilf£0 

[0 10 3] *5Sflgt J:S|IS1BWI3CD^7 Mnh£I 
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[010 4] *»Wfc«tSiaiS«3CDS/7 bSni:G^ 
£^g&C/N©B§{£0 

[0105] *»wfc«t«iias«i3cDjft±asi«cDise 

[010 6] <tSl69li«3CD3 2 SRQAMCD 

If— tf^^U 7*0 
[010 7] *^SBat«t^>ilffifi«3t3D3 2 SRQAMCO 

it— tr^jiUTia 

[0108] (a) ttfle*©Tve^6Djsisa»^ia 
io (b) ttt^©— m»©Tve^©ja*»^ia 

(c) tt*^©^^J3CD^iyix*;i/Ffllsa'ri2 

(d) &mm9<D2ffim<DQ¥m<D**V^&<Dm&£L 

( e ) &mmm 9 CD 3 fifc^OOFDM© 3 o</3^ 1/ K 
ft^^-T0 

[0109] ^miz.x^m&m3coTvm^m?smm 
0 

[01 1 o] #mMte£&$mm3(DC-cDM(DWim 
0 

20 [0111] ^mm^x^>mmm3con^wi^^xm 

[0 112] #«IHfc±£^«3©3 6QAM£ffi?I 
[0113] *#6B8lC«tSllflS«5CDa£ll^««»E 

[0114] #$bb8 iz x & mmm 5 cwk§iibsb£§s« 
[0115] Jf>mmizx%m&mi (Dm^nm&m&m 
[0116] ^mMiz&%m&m7CDXMm<D7uy# 

30 0 

[0117] vt^^mm^mt h^y * vtxDfrip 
0 

[0118] &mmiz£z>mmm7CDmm&&bb^7 

[0119] (a) tttS£**S;©^-f A^ny Ma«H 

(b) \^mniz£&%mm7<D$^ ix^uvYwmm 

[012 0] (a) ii«Sa©TDMA^^^A^ 
n y hSBS0 
(b) {±**B8K:«tSllffllffil7©TDMA^5S;^>f 
40 DyhKSH 

[0121] #35193 £ x zmmm i <d i mm^m^mmL 
[0122] ^mizx^mmm7co2fm(Dmsmm 

[0 12 3] #»rafc££^«8©0FDM;&SS£$ 
[0 12 4] *«WtC<t5SI«WI8CD0FDM*SC©» 

[0 12 5] (a) ttfl^*S;©*SIfi^CDjg««BE« 

50 0 
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(b) &frmw&£zmMm8(D&mm^cDm%mMis 
0 

[il26] (a) ttHS£^J9^*5(t5 0FDM©Weig 
htingU&^tWiS:^"^ 

(b) ltmMm9 iz&ttZxkmmtllZJ: ^Weighting!., 

( c) itmmm 9 izjsttz*-* u-^raPH^— fistweight 

insUfcOPDM©JS«»^BI 

[0127] *%mK- <t ?> f©£#i 9 ©aigfa*© ^ D v 

^0 

[012 8] (a) fcfcH$i#!l2^ 4, 5C*tfSTre 
1 lis Encoder (Rat io 1/2) ©7D 

(b) {£HS£#|2> 4, 5tj5inTrellis E 
ncoder (Ratio2/3) ©!/D y ^0 

(c) i±gl|jE#l2> 4, 5!:ib1t5Trellis E 
ncoder (Ratio3/4) <D~7~o y&m 

(d) l±m.ffi.m2, 4, SCJSltJTrellis D 20 
ecoder (Ratiol/2) ©:7a y ^0 

(e) ttUffit^ 4, 5Cjfctt2.Tr e 1 1 i s D 
ecoder (Ratio2/3) ©T'D ypffl 

(f) &m.Mm2, 4, StJSinTrellis D 
ecoder (Ratio3/4) ©7O'^0 

[E129] mffim9<D^$bis>-x)im?3iiJj- h-mm 
[013O] v£MMtmmm9<Dc/Ntt^-i'- v 

[0131] mmm 5 ©tt&8B»?f £&c© yovtm 30 
[0132] mmm 5 oisgf-ri© h 5 ^©ie^ 

[0133] HSE#!l 3 ©£§©#© 7"d y *B 
[0134] f£^J©tt3ftr3;©Jfl&ft£KBI 
[013 5] SdS«|3©3»©»JlSe»*iC*ffl^fc 

*§-&©•?— bT*^i; T£;iliff©lfl&0 
[013 6] ias^3©BWBSea*SCi:FDM*«a* 

^t>* »•&©« &»B2® 0 
[013 7] 5fcBS^3C:l3tt5 r WJ**Wbfcjg^& 

«^©«S<I^© 70 7^1 40 
[0138] H»J 9 fc:fc*l* 4 1 S5©ffi*te*f * O F D 

[01 3 9] ^Jfi«|lt*l*58-PS-APSK©e 

[0140] 3mm 1 CjfcttS 1 6 -P S -AP SK© 

[014 1] |tffi^JliCi5ltS8-PS-PSK©<f-^ 
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